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PATENT COOPERATION TREATY 



PCT/SE98/02464 



From the INTERNATIONAL BUREAU 



PCX 

WOTIFICATION OF THE RECORDING 
OFACHAiSSGE 

(POT Rule 92bis.l and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 

08 September 1999 (08.09.99) 



Applicant's or agent's file reference 

Pha-1796-PCT 



To: 



WIDEN, Bjorn 
Pharmacia & Upjohn AS 
S-112 87 Stockholm 
SUEDE 



IT AVAILABLE COPY 



IMPORTAWT WOTIFICATIOW 



International application iSSo. 
PCT/SE98/02464 



International filing date (day/month/year) 

30 December 1998 (30.12.98) 



1. The following indications appeared on record concerning: 
I I the applicant the inventor the agent Q the common representative 


Name and Address 

WIDEN, Bjorn 
Pharmacia & Upjohn AB 
Patent Dept. 
S-751 82 Uppsala 
Sweden 


State of Nationality 


State of Residence 


Telephone No. 
46 18 16 30 00 


Facsimile No. 

46 18 12 60 77 


Teleprinter No. 


2- The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 1 the person Q the name [x] the address []] the nationality Q the residence 


Name and Address 

WIDEN, Bjorn 
Pharmacia & Upjohn AB 
S-112 87 Stockholm 
Sweden 


State of Nationality 


State of Residence 


Telephone No. 

+46 8 695 80 00 


Facsimile No. 

+46 8 695 42 78 


Teleprinter No. 


3, Further observations, if necessary: 


4. A copy of this notification has been sent to: 
pX| the receiving Office Q the designated Offices concerned 
I 1 the International Searching Authority the elected Offices concerned 
1 X[ the International Preliminary Examining Authority | | other: 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22)740.14.35 



Authorized officer 

Maria Kirchner 

Telephone No.: (41-22) 338.83.38 
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f-ATENT COOPERATION TRE> .TY 

From the INTERNATIONAL BUREAU 



PCT 

WOTIFICATIOW OF ELECTION 
(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

08 September 1999 (08.09.99) 


International application No. 
PCT/SE98/02464 


Applicant's or agent* s file reference 
Pha-1796-PCT 


International filing date (day/month/year) 
30 December 1998 (30.12.98) 


Priority date (day/month/year) 

30 December 1997 (30.12.97) 


Applicant 

MENDEL-HARTVIG, lb et a! 





1 . The designated Office is hereby notified of its election made: 

I X| in the demand filed with the international Preliminary Examining Authority on: 

23 July 1999 (23.07.99) 



I I in a notice effecting later election filed with the International Bureau on: 



2. The election 



□ 



IT 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzeriand 



Facsimile No.: (41-22) 740,14.35 



Authorized officer 

Maria Kirchner 

Telephone No.: (41-22) 338.83.38 
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EWERNATIONAL PRELIMINARY EXAMINATION RLPOtti' 



(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
Pha-1796-PCT 


irriK iri TOXHiTR ArririM ^ Notification of Transmittal of International 
f UK f UK 1 H11.K Al. 1 lunt Preliminary Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 
PCT/SE98/02464 


International filing date (day/month/yecar) Priority date (day/ month/year) 
30.12.1998 30.12.1997 


International Patent Classification (IPC) or national classification and IPC? 
G 01 N 33/53 


Applicant 

Pharmacia & Upjohn Diagnostics AB et al 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, including this cover sheet 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial appticability; citations 
and explanations supporting such statement 

Certain documents cited 



Date of submission of the demand 
23.07.1999 


Date of completion of this report 
04.04.2000 


Name and mailing address of the EPEA/SE 

Patent- och regis treringsverket Telex 
Box 5055 17978 
S-102 4 2 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 


Authorized officer 

Hampus Rystedt/ELY 
Telephone No. 08-782 25 00 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



l^l^ional application No. 
PCT/SE98/02464 



I. Basis of the report 



1 . This report has been drawn on the basts of (Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as **originalfy filed" and are not annexed to the report since they do not contain amendments,): 



□ 



the international application as originally filed, 
the description, pages 



□ 



the claims. 



pages 
pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



□ 



the drawings. 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



, as originally filed, 

, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



, as originally filed, 
, filed with the demand 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 
j j the description, pages 

I j the claims, Nos. 

I I the drawings, sheete/fig 



2 I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
' ' • beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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lational application No. 
PCT/SE98/02464 



V, Resoned statement under Article 35(2) with regard t novelty, inventive step or Industrial applicability; 
citations and explanations supp rting such statement 

1. Statement 

Novelty (N) Claims 10, 15, 16, 19 YES 

Claims 1-Q.11,14.17.1R.20-,?1 NO 

Inventive step (IS) Claims YES 

Claims 1-31 NO 

Industrial applicability (lA) Claims 1-31 YES 

Claims NO 



2. Citations and explanations 

The present application relates to a method for determining an 
analyte in a sample, utilising biospecific binding of the 
analyte to a detectable reactant. The method is characterised 
by the use of an predeposited immobilised calibrator, or a 
substance capable of binding the calibrator, for internally 
calibrating the quantity of analyte in the sample. 

The following document is considered to be of particular 

relevance : 

Dl: WO-Al-9516914 

Dl describes a sensor device for biospecific binding assays of 
the same type as the present application describes. Dl teaches 
the use of a "reference zone", corresponding to the calibrator 
zone of the present application, in which a specific binding 
partner for the analyte is immobilised. The reference zone 
also contains an analyte analogue and a labelled substance 
with specific affinity for the analyte analogue, see claim 1. 
Claims 1-6 and 11-14, 17 and 18 thus lack novelty with regard 
to Dl. 

The device may be a lateral flow matrix, see page 5 lines 7- 
11. Therefore claim 7 lack novelty. 

According to page 7 lines 6-15, multiple measurement zones for 
different assays may be employed. The different assays may be 
sequential or simultaneous. If they -are carried out 
simultaneously, they have to be in different process flows (as 
the reference zones are discrete and non-overlapping) . Claims 
8 and 9 consequently lack novelty. 
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^Bnational application No. 
PCT/SE98/02464 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V . 

A person skilled in the art is likely to try optimize the 
positioning of the application, detection and calibration 
zones. Claims 10 and 15 are therefore not considered to 
involve an inventive step. The use of particles as a detectable 
group, according to claim 16, is considered a standard 
technique, as is the use of the method for diagnosing allergy 
or autoimmune disease. Claims 16 and 19 thus lack inventive 
step. 

The device and test kit according to claims 20-31 implement 
the method according to claims 1-19 and lack novelty for the 
same reasons as stated above. 
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PCX ^ 



REQUEST 



The undersigned requestis that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application NoP ^ ^ S E 9 8 / 0 2 4 6 4 



International Filing Date 



3 0 -12- 1998 



Name of receiving Of 



The Swedish Patent Office 
POT Intematio nai Appllcatiqn 



Applicant* s or agent' s file reference 

(if desired) (12 characters maximum) Pha-1796-PCT 



Box No. I TITLE OF P^VENTION 

Method using a new calibrator and a device and test l<it including the calibrator. 


Box No. n APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, fixll official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

Pharmacia & Upjohn Diagnostics AB 

SE-751 82 UPPSALA 

Sweden 


1 1 This person is also inventor. 


Telephone No. 

+46 18 16 30 00 


Facsimile No. 

+46 18 14 03 58 


Teleprinter No. 


State (that is, country) of nationalig^ 


State (that is, country) of resic^^e: 


This person is applicant all designated rsi all designated States except |~~| the United States r~| the States indicated in 
for the purposes of: 1 1 States l/» 1 the United States of Amenca j | of America only 1 1 the Supplemental Box 


Box No. in FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

Mendel-Hartvig, lb 
Rabentusvagen 28 
SE-756 55 UPPSALA 
Sweden 


This person is: 

1 1 applicant only 

1 XI applicant and inventor 

1 1 inventor only (!f this check-box 
— is marked, do not fill in below.) 


State (that isxountry) of nationality: 

SE 


State (that is, country) of residence: 

SE 


This person is applicant r~| all designated r~| all designated States except POT the United States n~| the States indicated in 
for the purposes of: 1 1 States I I the Unit^ States of Amenca LzSJ of America only 1 1 the Supplemental Box 


IXI Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf fjT] agent 1 1 common representative 
of the applicant(s) before the competent Intemationai Authorities as: lilJ ^ 1 — 1 ^ 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 

Wid6n, Bjom both with the address: 
Svanstrom, Par Pharmacia & Upjohn AB 

Patent Department 

SE-751 82 UPPSALA 

Sweden 


Telephone No. 
+46 18 16 30 00 


Facsimile No. 

+46 18 12 60 77 


Teleprinter No. 


1 1 Adress for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 

l_J space above is used instead to indicate a special address to which correspondence should be sent. 
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ContinuationofBoxNo.nl FTIRTOER APPLICANTS AND/OR (FURTHER) EVVENTORS g q _^2- "1993 



If none of the following sub-boxes is used, this sheet should not be included in the request 



ame and address: (Family name followed by given name; for a legal entity, full official designation. 



amress must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

Gustafsson, Jorgen 
Tunagatan 7D 
SE-753 37 UPPSALA 
Sweden 



This person is: 

I I applicant only 

|y I applicant and inventor 

I I inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationali^:^ 


State (that is, country) of residence: 

SE 


This person is applicant r"~| all designated \~1 all designated States except ["CTl the 
for the purposes of: 1 1 States | | the United States of Amenca LfiJ of 


s United States |~~| the States indicated in 
America only 1 1 the Supplemental Box 



. iress: (Family name followed by given name; for a legal entity, full official desigruitioru 

The address must include postal code and name of country. The country of the address indicated in this 



Name and address; 

The address must inc. ^ ^ 

Box is the applicant's State (that is, country) of residence if no-State of residence is indicated below.) 



This person is: 

I I applicant only 

I I applicant and inventor 

I I inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 



State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



j j all designated 



States 



□ all designated States except 
the United States of Amenca 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 



This person is: 

I I applicant only 

I I applicant and inventor 

I I inventor only (If this check-box 
' is marked, do not fdl in below.) 



State (that is, country) of nationality: 



State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



all designated 



States 



□ all designated States except 
the United States of Amenca 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Name and address 
The address must 
Box is the appli 



This person is: 

I I applicant only 

I I applicant and inventor 

I I inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 



State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



□ all designated r~| all designated States except 
States I I the United States of Amenca 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



I I Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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B xNo.V DESIGNATION OF STATES 
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The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked): 
Regional Patent 

□ A? ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho. MW Malawi, SD Sudan. SZ Swaziland, UG Uganda, 

ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan. MD Republic of 

Moldova, RU Russian Federation. TJ Tajikistan. TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

O EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland. IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

□ OA GAP! Patent: BF Burkina Faso, B J Benin, CF Central African Republic, CG Congo, CI C6te d' Ivoire, CM Cameroon, 

GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (it other kind of protection or treatment desired, specify 
on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



□ 
□ 
□ 

Bl 
□ 
□ 
□ 
□ 
□ 
□ 
[3 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

n 
□ 

□ 
□ 
□ 
□ 
□ 



AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GE 

GH 



HU 

ID 

IL 

IS 

JP 

KE 

KG 

KP 



AL Albania 

AM Armenia 

AT Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

CH and LI S witzerland and Liechtenstein 

CN China 

Cuba . . 

Czech Republic 

Germany 

Denmark ... . . . . . 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HR Croatia 

Hungary . 

Indonesia 

Israel 

Iceland 

Japan , 

Kenya . 

Kyrgyzstan 

Democratic People's Republic of Korea 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



LS Lesotho 

LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia , 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



KR 
KZ 
LC 
LK 
LR 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



□ UZ Uzbekistan , 

□ VN Viet Nam 

□ YU Yugoslavia 

□ ZW Zimbabwe 

Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance of this sheet: 



□ 
□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4 .9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (ConRrmation of a designation consists of the Piling of a notice specifying diat designation and die 
payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit.) 
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BoxN .VI PRIORITY CLAIM 
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rn Further priority claims are indicated in the Supplemental Box. 



Filing date 

nf parltpr annlipfirinn 

(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item(l) 

30 December 1997 


9704933-2 


SE 






item (2) 










item (3) 











[j^ The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
' — ' of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. 10(b) (ii)). See Supplemental Box. 



(1) 



Box No. VII INTERNATIONAL SEARCfflNG AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out die international search, indicate 
die Authority chosen: the two-letter code may be used): 

ISA /SE 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from die International Searching Authority): 



Date (day/month/year) 

30 December 1 997 



Number 
SE97/01646 



Country (or regional Office) 



Box No. Vni CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



: 4 

29 ^ 
7 V 
1 V 



Total number of sheets : 41 



This international application is accompanied by the item(s) marked below: 

1. El fee calculation sheet 

2. □ separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 295 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. H other (specify): ITS SE97/01646 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the _ h ' k 

international application: SwedlSn 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate die name of die person signing and the capacity in which die person signs (if such capacity is not obvious from reading the request). 




Bjorn Widen 



1. 


Date of actual receipt of the purported 3 0 
international application: 


-12- 1998 


2. Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






1 1 received: 


4, 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 






1 XI not received: 


5. 


International Searching Authority . / \ 
(if two or more are competent): loA / >. 


'■a 


Transmittal of search copy delayed 
until search fee is paid. 





Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 

1 1 FEBRUARY 1999 



( 1 1. 02.99 ) 
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METOD SOM UTNYTTJAR EN NY KALIBRATOR OCH ANORDNING OCH 
TKSTKXT SOM INNEHAIiLER KALIBRA.TORN 

Teknikomrade 

5 Uppfinningen avser ett satt vid metod for bestamning av 

en analyt i ett prov som innebar att man utnyttjar 
biospecifika af f initetsreaktioner . I metoden ingAr stegen 
att: 

i. man bildar ett komplex som innehdller: 
10 Reaktant I Analyt' Reaktant*, dar 

a. Reaktant* och Reaktant I uppvisar biospecifik 
affinitet mot: Analyt', och 

b. Reaktant* ar analyt iskt detekterbar, 
varefter 

15 ii. man bestammer den detekterbara signalen frdn 

Reaktant* i komplexet (prowarde) , och 
iii. man erhAller mangden analyt i provet genom att 
jamfora prowardet med motsvarande signal (er) 
(kalibratorvarde (n) ) fr^n Reaktant*, som separat 
2 0 f^tt binda .till en eller flera mangder av en 

kalibrator (kalibratormangder ) , vilka var och en 
svarar mot en kand mangd analyt (standardmangd (er ) ) . 
Analyt' ar analyten som s3.dan (i provet) eller en arialyt- 
relaterad reaktant, d.v.s. en tillsatt biospecifik 

2 5 af f initetsreaktant , som ing^r i komplexet i en mangd som ar 

relaterad till mangden analyt i provet. Reaktant* och 
Reaktant I kan binda Analyt' samtidigt. Detta innebar att 
de binder till rumsligt ^.tskilda bindningsstallen . 

Denna typ av analysmetoder har bland annat genomforts i 

3 0 s.k. f lodesmatriser , varvid reaktanter inklusive analyt 

transporteras i ett processflode genom matrisen (= 
f lodesmetodik) till en detektionszon (DZ) dar Reaktant* 
fdngas upp i en mangd som ar relaterad till mangden analyt 
i provet. Uppf^ngning sker via en reaktant (F^ngare) som ar 
35 fast forankrad till matrisen i DZ . FAngaren kan vara 

Reaktant I eller en reaktant, som har biospecifik affinitet 
mot Reaktant I eller mot en annan reaktant, vilken i sin 
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tur, eventuellt via en eller flera ytterligare reaktanter, 
har biospecifik affinitet mot Reaktant I. 

Med reaktanter ( inkluderande analyt) , som uppvisar 
biospecifik affinitet (bioaffina reaktanter) avses enskilda 
5 medlemmar i reaktantparen : antigen/hapten - antikropp ; 

biotin-avidin/ streptavidin; tvA komplementara enkelkedj or 
av nukleinsyra etc. Till antikroppar raknas antigen- 

bindande ant ikropps fragment sAsom Fab, F(ab)2'/ enkelkedje- 

Fv- antikroppar (scFv) etc. Aktuella reaktanter behover inte 
10 vara naturligt forekommande utan kan aven vara syntetiskt 

framstallda molekyler/bindare . 

Den aktuella typen av testmetodik har tidigare framst 

utnytt-jats for biospecifika af f initetsreaktanter dar minst 

den ena i ett utnyttjat reaktantpar har uppvisat 
15 proteinstruktur , speciellt i samband med sA. kallade 

immunkemiska bestamningsf orf aranden . 

Biospecifika af f initetsreaktioner utfores framst i 

vattenhaltiga medier (exempelvis vatten) . 

2 0 Tidigare utnyttjade kallbratorer 

I konventionell teknik har kalibratorn och analyt ofta 
bdda kunnat binda till Reaktant*. Aktuella bindningsstallen 
pd kalibratorn for bindning till Reaktant* har ofta 
ekvivalenta bindningsegenskaper med motsvarande 

2 5 bindningsstallen p4 analyten. Detta innebar i praktiken att 

kalibratorn och analyten har haft bindningsstallen, som ar 
strukturellt lika eller snarlika och korsreagerar med 
varandra gentemot Reaktant* . Bindningsstallen som 
korsreagerar med varandra om en given reaktant ar 

3 0 ekvivalenta. 

Kalibratormangd har enligt tidigare kand teknik vanligen 
varit samma som standardmangd. 

Kalibratorvarden, som svarar mot olika analytmangder/kon- 
centrationer ( standardmangder j , har ofta sammanstalls till 
35 en dos-responskurva (kalibreringskurva) eller en algoritm. 

I begreppet "att jamfora ett prowarde med kalibratorvar- 
de(n)" har aven ingitt att jamforelsen kan ske med en 
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kalibreringskurva och/eller algoritm, som svarar mot flera 
kalibratorvarden . 

Kalibratorn och analyten har ofta varit samma substans. 
Undantag f innes . Vid antikroppsbestamning har en och samina 
5 kalibrator ofta. fungerat for flera antikroppsspecif ici teter 
forutsatt att kalibratorsubstansen valts sA att den 
uppvisar en konstant doman av den antikropp som skall 
bestammas. Se t.ex. Abbott WO 97/27486. 

10 Nackdelar med tidigare kand teknik 

Tidigare kand teknik har vanligtvis inneburit att man 
parallellt med prov bes'tamt flera kalibratorvarden genom 
att kora kanda mangder analyt ( standardmangder ) pA m- 
otsvarande satt som prov. Detta i sin tur har lett till att 
15 5-20% av alia korningar varit kalibratorkorningar . Genom 
att minska antalet kalibratorkorningar, eventuellt aven 
genom att minska antalet reaktionssteg i varje 
kalibratorkorning, skulle man spara tid och Atg^ng av 
reagens . 

2 0 Det uppstdr ofta problem, som beror pS. att kalibrator- 

och provlosningar har olika egenskaper och inneh^ll. Detta 
ar speciellt uttalat vid ixnmunologiska tester dar 
kalibratorn ofta mats i buffert och analysen av prov gors 
pS serum- eller plasmaprover . Skillnad i innehill och 
25 viskositet gor att olika svar erh^lles (mats bl.a. som 
"recovery" och parallellitet ) . I en f lodesmetodik blir 
dessutom viskositeten extra viktig eftersom den pdverkar 
vandrings-/f lodeshastigheten. Denna skillnad kan man 
kom.pensera for, men det, gor samtidigt systemen mera kans- 

3 0 liga for storningar och daimed okad spridning vid. analysen. 

Andra problem for tester som utnyttjar floden ar att 
. flodena kan.variera beroende pS. f luktuationer i temperatur, 
fuktighet etc. 

De ovannamnda problemen har i viss utstrackning 
35 overvunnits genom den assay-metod som beskrivs i EP-A- 

253,464 och som utnyttjar en testzon och en referenszon p^ 
en fast fas. 
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U£>p£lnnlng ns mal 

Ett forsta m&l med uppf inningen ar att f orbattra de 
kalibreringsmetoder som for narvarande anvands vid tester 
av det inledningsvis namnda slaget. 
5 Ett andra m&l med uppfinningen ar att forenkla 

anvandahdet av kalibratorer , framst genom att minska 
Atg^ngen av reagens som behovs och/eller minska behovet av 
antalet matningar for- att erhAlla kalibratorvarden . 

Ett tredje m&l med uppfinningen, speciellt i samband med 
10 f lodesmetoder , ar att mojliggora kompensation for de 
skillnader som kan f innas mellan kalibrator- och 
provlosning och mellan 'korningar utf orda vid olika 
tillfallen och/eller pA olika platser. 

15 Uppfinningen 

Vi har nu insett att dessa m^l kan uppnAs om kalibratorn 
ar bunden till matrisen innan bestamning av kalibratorvarde 
pAborjas enligt avsett protokoll. Denna typ av kalibrator 
kallas f ortsattningsvis matriskalibrator . Uppf inningens 

2 0 forsta huvudaspekt ar sAledes en metod enligt det 

inledningsvis . namnda f5rfarandet och har som kannetecknande 
drag att kalibratorn, eller en reaktant som kan binda till 
kalibratorn, har bundits till en matris, som ar oloslig i 
det vatskemedium i vilket bindning av Reaktant* till kalib- 

25 ratorn sker, innan bestainning av kalibratorvarde pAborjas. 
Detta innebar att kalibratorn eller kalibratorbindaren 
vanligtvis bundits till matrisen redan hos tillverkaren sa 
att matriskalibratorn levereras som en fardig komponent i 
ett kit. Bindningen mellan kalibrator och matris ar 

30 vanligen av annat slag an <^en man f^r mellan Analyt ' och 
Reaktant I vid korning av prov. 

Matriskalibratorer ger stora fordelar, om transport av 
Reaktant* till kalibratorn sker med hjalp av ett flode 
(processf lode) i en sA kallad flodesmatris till en zon i 

3 5 matrisen, som innehdller matriskalibratorn eller 

kalibratorbindaren (kalibratorzon, KZ) . 

Nar en .kalibratorbindare ar bunden till matrisen, kan 
kalibratorn antingen vara rorligt (dif f underbart ) 
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fordeponerad i matrisen i en zon skild fr&n 

detektionszonen, eller ocks^ kan den tillsattas tillsammans 
med eller separat fr&n provet. 

Kalibratorbindaren ar vanligtvis den ena komponenten i 
5 ett specif iict bindningspar (reaktantpar ) , varvid den andra 
komponenten i bindningsparet ar kopplad eller konjugerad 
till kalibratorsubstansen . Sddana specif ika bindningspar ar 
valkanda for f ackmannen och som exempel kan naronas : 
immunologiska bindningspar som antigen-antikropp och 
10 hapten-antikropp, biotin-avidin eller -streptavidin, 

lektin-socker , hormon-hormonreceptor , nukleinsyraduplex. 

Flddesmat riser 

Flodesmatrisen definierar det rum i vilket reaktanterna 

15 transporteras . Matrisen kan siledes vara den inre ytan av 
en enkel flodeskanal (exempelvis en kapillar) , den inre 
ytan av en poros matris med genomgAende system av 
f lodeskanaler (poros matris) etc. Denna typ av matriser 
kallas f lodesmatriser . . Matriserna kan vara i form av 

20 monoliter, ark, kolonner, membraner, enskilda f lodeskanaler 
av kapillara dimensioner eller sammansatta system av dylika 
f lodeskanaler etc. De kan aven vara i form av partiklar som 
packats i kolonnhylsor , sammanpressade fibrer etc. 
Matrisens inre yta, d.v.s. f lodeskanalernas yta, bor vara 

25 hydrofil, s^ att vattenhaltiga medier (framst vatten) kan 

absorberas och transporteras genom matrisen. Flodeskanaler- 
nas minsta innerm^tt (for runda kanaler matt som en 
diameter) skall vara tillracklig stort for att tillAta 
transport genom matrisen av de reaktanter som anvands . 

30 Tumregeln ar att lampliga matriser finns att valja bland de 
som har f lodeskanaler med minsta innermS.tt i intervallet 
0,4-1000 \lm, med foretrade for 0,4-100 |im' om matrisen har 
ett system av sinsemellan kommunicerande f lodeskanaler . 
Flodeskanaler med minsta innerm^tt i den ovre delen av det 

35 breda intervallet (upp till 1000 |im) ar framst aktuella for 
floden som drivs av externt pAlagt tryck/sug. 

Aktuella matriser ar ofta uppbyggda av en polymer, 
exempelvis nitrocellulosa, nylon etc . Materialet i matrisen 
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sAval som f lodeskanalernas fysiska och geometriska 
utforming kan variera utefter flodet beroende p4 vad en 
viss del av matrisen skall utnyttjas till (Pharmacia AB WO 
96/22532; Medix WO 94/15215). 
5 I matrisen kan utefter flodet finnas en eller flera defi- 

nierade ' zoner for applicering av prov, reaktanter, buffert 

etc (ApZ, Aj^Z, AgZ etc) och en eller flera zoner for 

kalibrator och/ eller detektion (KZ respektive DZ) . 

Olika f lodesmatriser , som kan anvandas i den aktuella 
10 typen av tester, finns beskrivna i tidigare 

patentpublikationer . Se t.ex. Behringwerke US 4,861,711, 
Unilever WO 88/08534, Abbott US 5,120,643 och 4,740,468, 
Becton Dickinson EP 284,232 och 4,855,240; Pharmacia AB WO 
96/22532. 

15 

Process£ldde 

Flodets riktning ar fr^n en appliceringszon for prov 
och/eller reaktant mot befintliga kalibrator- och 
detektionszoner (KZ respektive DZ) . Exakt vilka zoner 

20 processf lodet skall passera bestams av aktuellt 

testprotokoll . Ett processf lode kan starta fr&n en punkt 
med radiell spridning och en flodesfront i form av en 
cirkelp^rif eri eller del darav. Ett processf lode kan aven 
starta fr^n en zon i form av ett band och ha rak 

25 flodesfront vinkelrat mot f lodesriktningen . 

I en mindre f oredragen variant utg^r processf lodet f rdn 
en appliceringszon for Reaktant*, som samtidigt ar 
kalibratorzon eller detektionszon . Flodet sprids i denna 
variant heist radiellt ut |rSn appliceringszonen och 

3 0 passerar eventuellt ytterligare kalibratorzoner och/eller 
detektionszoner. 

Flode genom matriserna kan dstadkommas genom 
kapillarkraf ters inverkan, exempelvis genom att man startar 
med en i huvudsak torr matris . Som hjalp kan en sugande 

3 5 kropp vara placerad i slutandan av flodet. Med hjalp av ett 
p^lagt elektriskt f^lt kan losta komponenter transporteras 
fr^n appliceringszon till detektions-/kalibratorzon . 
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Flodet, som utnyttjas, ar heist lateralt, d.v.s. 
parallellt med matrisens ovanyta. Aven andra typer av 
floden, exempelvis djupled i matrisen, kan anvandas . 

5 Kalibrator- och detektlonszoner i f lodesmatriser 

Flodesmatrisen som anvandes i den foredragna 
utf orandef ormen uppvisar en eller flera distinkta zoner med 
kalibrator (kalibratorzoner , KZl, KZ2 , KZ3 etc). Varje 
kalibratorzon inneh&ller matriskalibrator i en mangd, sddan 

10 att matsignalen frin Reaktant* (kalibratorvarde) , som 

fdngas upp i zonen nar f lode passerar, entydigt svarar mot 
en viss mangd analyt i 'provet (standardmangd) . 

Kalibrator kan valjas pA samma satt som man tidigare valt 
kalibrator for de aktuella typerna av tester. Om man 

15 utnyttjar f lodesmetodik och arrangerar s& att provet (ana- 
lyten) transporteras genom en kalibratorzon, bor 
kalibratorn vara vald sS. att den ej binder till analyten. 
Om kalibratorn kan binda analyt staller det speciella krav 
pA kalibratorzonens lage i forhdllande till 

20 applicerings zonen for prov. Se nedan. 

Mangden kalibrator som Ibundits i en kalibratorzon behover 
inte vara densamma, som den standardmangd den svarar mot. 
Detta beror p^ att bindningsaktiviteten gentemot Reaktant* 
ofta forandras, nar kalibratorsubstans bindes till en 

25 matris . 

Vill man bestamma antikroppar med olika specificitet men 
frdn samma art, av samma Ig- eller Ig-subklass ar det 
foredraget att kalibratorn uppvisar ett bindningstalle som 
ar unikt for arten, klassen, eller subklassen. Detta 

3 0 betyder som regel att en kalibrator for bestamning av 
antikroppar uppvisar en epitop som finns i en konstant 
doman av de aktuella antikropparna, for mammal leant ikroppar 
framst en del av Ig(Fc) . 

En och samma matris kan uppvisa en eller flera 

35 detektionszoner (DZl, DZ2/ DZ3 etc) tillsammans med en 

eller flera kalibratorzoner. I detektionszonen kan komplex 
inneh^llande Analyt' och Reaktant* bindas till matrisen via 
den inledningsvis namnda FAngaren, som ar fast forankrad i 
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en DZ • Om Reaktant I binder till matrisen via FAngaren, 
behover Reaktant I fr&n borjan inte vara immobiliserad i 
matrisen utan kan antingen vara rorligt (dif funderbart ) 
fordeponerad i matrisen i en area eller zon som ar skild 
5 fr^n detektionszonen, eller ocksS. kan den tillsattas 
tillsamihans med eller separat fr^n provet. 

Finns flera kalibrator- och/eller detektionszoner i samma 
f lodesmatris , uppn^s de storsta fordelarna med 
uppf inningen, om flera av zonerna finns utefter samma 

10 processf lode . 

Finns flera detektionszoner (DZl, DZ2 , DZ3 etc) i en och 
samma matris kan dessa 'svara mot olika analyter. For analy- 
ter som har ekvivalenta bindningsstallen kan man utnyttja 
samma kalibrator. Saknar analyterna ekvivalenta 

15 bindningsstallen fordras en kalibrator for varje analyt. 

Enklast blir det om alia analyterna har samma ekvivalenta 
bindningstalle . Samma kalibrator, samma kalibratorzoner och 
samma Reaktant* kan d^ utnyttjas for alia analyter. 

Kalibratorzoner och detektionszoner kan geometriskt vara 

2 0 utformade p^ olika satt (rektangulara, cirkulara, linjara, 
prickformade etc) . Relativt varandra kan zonerna ha olika 
konf iguration . Bra konf igurationer ar s^dana i vilka ett 
gemensamt flode konsekutivt eller samtidigt penetrerar 
flera zoner, speciellt zoner av olika slag (DZ och KZ) . 

2 5 Exempel pd konsekutiv penetration ar parallella zoner 

placerade efter varandra i samma processf lode . Exempel p^ 
samtidig penetration ar zoner placerade bredvid varandra p^ 
samma cirkelperif eri med processf lodet radiellt spritt fr^n 
centr\im av motsvarande cirkel. Eventuellt kan kombinationer 

3 0 av dessa varianter anvandas , d.v.s att det forutom zoner pA 

en cirkelperif eri aven finns zoner pi periferin av cirklar 
som ar koncentriska till den forst namnda cirkelperif erin . 
Samtidig penetration kan aven uppnAs vid rak f lodes front 
med detektions- och kalibratorzoner, som ligger bredvid 
35 varandra pS. samma avstAnd frdn processf lodets startpunkt. 
Om flera detektionszoner- och/eller kalibratorzoner 
ligger i .samma processf lode, kan matsignal for dessa zoner 
erhdllas i en och sainma testkorning/reagensapplicering . 
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Finns f lera kalibratorzoner i samma processf lode kan en 
dos-responskurva (kalibreringskurva) eller algoritm sattas 
upp for varden erhSllna for samma applicering av Reaktant*. 
En kalibratorzon som finns tillsammans med en detektionszon 
5 i samma flode kan fungera som en positiv intern kalibrator 
(PIK) . ' 

I en variant utnyttjar man en matris, som uppvisar minst 
en kalibratorzon (KZl, KZ2, etc (positiva interna 
kalibratorer) ) och minst en detektionszon (DZl, DZ2 / etc) i 

10 kombination med ett eller flera separat erhS.llna 

kalibratorvarden, De separat erhAllna kalibratorvardena 
behover inte hanfora srg till samma betingelser, som provet 
skall koras under. I den mini separata kalibratorvarden, 
kalibreringskurva och algoritm ar avsedda att anvandas 

15 under en langre tid talar man om master- varden, master- 
kurva respektive master-algoritm. 

Anvandningen av separat erh&llna kalibratorvarden innebar 
att man: 

i. liter prov och Reaktant* passera en detektionszon 

2 0 (DZ) och en positiv intern kalibrator (PIK, KZ) i 

en matris, som uppvisar bide DZ och KZ, 

ii. bestammer matsignalen fr&n en KZ (PIK-varde, KZ) 
och frin DZ, . 

iii. jamfor PIK-vardet med motsvarande separat erhillna 
25 kalibratorvarde (n) , varvid eventuella awikelser ar 

ett mitt pi awikelser mellan de betingelser, vid 
vilka provet korts, och de standardbetingelser , som 
galler for det/de separata kalibratorvardet ( -ena) , 

iv. anpassar den uppmatta signalen for provet 

3 0 (prowardet) till de betingelser som galler for de 

separat erhillna kalibratorvardena, 
varefter man 

V. erhiller mangden analyt i provet genom att jamfora 
den anpassade matsignalen for provet med det/de 
35 separata kalibratorvardet ( -ena) . 

Alternativt kan man anpassa de separata kalibratorvardena 
till awi^kelser i betingelser och sedan direkt jamfora 
uppmatt prowarde med anpassade kalibratorvarden. Detta- ar 
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ekvivalent med stegen (iv) och (v) ovan (kallas vice versa 
i patentkrav) . I. stegen (iv) och (v) ing^r givetvis att som 
alternativ anpassa motsvarande kalibreringskurva eller 
algoritm for att berakna analytnivAn genom att jamfora 
prowardet med endera av dem. 

Vad som sagts ovan galler givetvis aven for det fall att 
man bundit en bindare for kalibratorn i matrisens 
kalibreringszon (er ) . 

Kalibrator- och detektionszon i samma processflode kommer 
att minska tidigare felkallor som berott pA skillnader i 
prov och kalibrator. Positiv intern kalibrator och flera 
kalibratorzoner i samma processflode kompenserar helt eller 
delvis for variationer i floden mellan enskilda korningar. 
Spridningen i matresultatet bor kunna bli lagre d& sAval 
interna som externa faktorer kan kompenseras bort helt 
eller delvis. Problemet med att prov och kalibrator har 
olika sammansattning undanrojs. For narpatienttester kommer 
den interna kalibratorn att kunna ge en val definierad 
grans for vad som ar ett positivt svar samt ge den kvali- 
tetssakring, som idag saknas for dessa typer av tester. 

Forankringen av kalibratorn till matrisen kan vara via 
kovalent bindning eller via fysikalisk adsorption, 
biospecifik affinitet etc. Liksom i tidigare teknik inom 
omr^det kan uppfinningen utnyttja kombinationer av 
bindningstyper , exempelvis kovalent bindning till matrisen 
av en biospecifik af f initetsreaktant riktad mot 
kalibratorn. Speciellt kan namnas fysikaliskt adsorberat 
eller kovalent bundet streptavidin i kombination med 
biotinylerad kalibrator, eller en pS. liknande satt bunden 
antikrdpp, som ar riktad mot kalibratorn. Forankring av 
kalibratorn till matrisen kan ske via partiklar som 
deponerats i/pA matrisen och till vilka kalibratorn ar 
kovalent, fysikaliskt adsorptivt eller biospecifikt etc 
bunden. Partiklarna faster till matrisen antingen darfor 
att deras storlek valts si att de ej kan transporteras 
genom matrisen eller ocksi via fysikalisk adsorption. Se 
bland annat Abbott/Syntex US 4,740,468; Abbott EP 472,375; 
Hybritech EP 437,287 och EP 200,381; Grace & Co EP 420,053; 
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Fuji Photo Film US 4, 657, 73 9; Boehringer Mannheim WO 
94/06012. 

FAngaren kan vara bunden till en detektionszon enligt 
samma principer som for kalibrator. I ett och samma 
5 processflode kan kalibrator och FAngare vara bundna till 
sina respektive zoner pA samma eller olika satt . Vad som 
sagts ovan betraffande forankringen av kalibratorn och 
FAngaren galler givetvis aven forankringen av en bindare 
for kalibratorsubstansen. T.ex. kan den ovannamnda 
10 kombinationen av en biotinylerad kalibratorsubstans och 
fysikaliskt eller kovalent bundet streptavidin anvandas . 

Appllceringszon for prov (A^Z) 

Appliceringszonen for prov kan ligga uppstroms eller ned- 
15 stroms kalibratorzoner , med foretrade for uppstroms. For 
det fall att matriskalibratorn ar vald, sd att den binder 
analyt m^ste appliceringszonen for prov ligga nedstrom 
matriskalibratorn. Relativt detektionzoner skall 
appliceringszonen for prov i praktiska utf orandef ormer 
20 alltid ligga uppstroms. 

I vissa mindre foredragna utf orandef ormer kan man tanka 
sig applicering av prov i en kalibrator- eller 
detektionszon , 

25 Appllceringszon for Reaktant* (A^^Z) och andra biospecifika 
af f initet:sreakt:ant:er ( A^^Z ) 

Appllceringszon for Reaktant* (A^^^Z) bor alltid ligga 

uppstroms kalibratorzonerna , 

Finns detektionszon i . processf lodet skall ordningen av 

30 appliceringszonerna for biospecifika af f initetsreaktanter 
sakerstalla att Analyt' transporteras in i sin 
detektionszon fore eller samtidigt med Reaktant* . En eller 
flera reaktanter kan tillsattas i samma appllceringszon. Om 
appliceringszonen ar gemensam for prov och minst en 

3 5 reaktant, forslagsvis Reaktant*, kan applicering ske 

samtidigt, t.ex. genom att prov och en reaktant blandats 
innan de appliceras i zonen. Vid behov kan blandningen 
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forinkuberas s& att reaktanten avsett satt binder till 
analyten eller andra komponenter i provet innan appli- 
cering. Fackmannen kan med kunskap om olika protokoll latt 
bestainma vilka zoner han behover och i vilken ordning de 
kan ligga. 

Om Reaktant I ar i lost form, har matrisen en 
appliceringszon for denna samtidigt som det finns en 
FAngare fast forankrad i detektionszonen . Om F^ngaren 
fordrar ytterligare biospecifika af f initetsreaktanter for 
att kunna binda Reaktant I (se under rubriken 
"TeknikomrAde" ) , finns appliceringszoner for dessa reaktan- 
ter. Appliceringszoner *f or Reaktant I, nar den ej ar 
F^ngare, och eventuella ytterligare reaktanter mdste vara 
placerade sd att Reaktant I n&r detektionszonen fore eller 
samtidigt med Analyt' . Om Reaktant I ar i loslig form, ar 
FAngaren med fordel den ena komponenten i ett specifikt 
bindingspar, vars andra komponent ar kopplad eller 
konjugerad till Reaktant I. Exempel pd specif ika 
bindningspar ar immunologiska bindningspar som antigen- 
antikropp och hapten-antikropp, biotin-avidin eller - 
streptavidin, lektin-socker , hormon-hormonreceptor , 
nukleinsyraduplex . 

Om b^de kalibratorn och Reaktant I ar i loslig form for 
att sedan bindas till matrisen via specif ika bindningspar, 
ar givetvis de b^da bindningsparen olika. 

I vissa mindre foredragna utf orandef ormer kan 
biospecifika aff initetsreaktanter ( inklusive Reaktant* ) 
appliceras i en kalibrator- eller detektionszon . Jamfor 
under rubriken " Process f lode" . 

Reaktanter som utnyttjas 'i metoden kan vara f ordeponerade 
i sin respektive zon eller tillsattas i samband med att be- 
stamningsmetoden utf ores . Fordeponering innebar att 
reaktanten ifrAga applicerats i forvag p^ s^dant satt att 
den ej sprider sig utanfor sin appliceringszon forran flode 
av vatska initieras i eller passerar zonen. 

Fordeponering av reaktanter kan ske p& i och for sig kant 
satt. Se .till exempel (Behringwerke US 4,861,711; Unilever 
WO 88/08534; Abbott US 5,120,643; Becton Dickinson EP 
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284,232). Det ar viktigt att man tar hansyn till att en 
fordeponerad reaktant latt skall g& i losning nar vatska 
passerar genom den aktuella appliceringszonen. For att 
uppn^ snabb upplosning ar det vanligt att man 
5 inkorporerar/samdeponerar reaktanter i/med substanser som 
snabbt g&r i losning. Denna typ av substanser ar ofta 
hydrofila med polara och/eller laddade grupper, sAsom 
hydroxi, karboxi, amino, sulfonat etc. Speciellt kan namnas 
hydrofila snabblosliga polymerer, exempelvis med kolhydrat- 

10 struktur, enkla socker inkluderande mono-, di- och oligo- 
sackarider och motsvarande sockeralkoholer (mannitol, 
sorbitol etc). Vanligt 'ar att man forst belagger den 
aktuella appliceringszonen med ett skikt av den snabb- 
losliga subs tans en, varef ter reaktanten appliceras , 

15 eventuellt foljt av ytterligare ett skikt snabbloslig 
subs tans . Ett alternativt satt ar att inkorporera 
reaktanten i partiklar av snabblosligt material som sedan 
deponeras i aktuell zon av matrisen. 

20 Zoner for buffert (A^Z) 

Nodvandiga buf f ertsystem kan ing^ i losningar som 
tillsattes samtidigt med prov och reaktanter. Enligt 
konventionell teknik sker tillsats av buffert i den 
appliceringszon, som ar belagen uppstroms alia ovriga 

2 5 appliceringszoner . Detta har ofta varit detsamma som 

provpAsattningszon . I f oreliggande uppf inning kan buffert i 
princip tillsattas i valfri position utefter trans- 
portflodet. Se nedan, 

I en parallellt inlamnad, PCT-ansokan "Analysf orf arande 

3 0 med tillsattning i tv^ eller flera positioner och anordning 

och testkit for detta" (baserad pA SE 9704934-0) beskrivs 
en uppf inning, som i en variant ger en foredragen 
utf orandef orm av f oreliggande uppf inning. Denna 
patentansokan inkorporeras harmed "by reference" i 
3 5 f oreliggande text. Uppfinningen i denna separata 

patentansokan baserar sig pi upptackten, att vatska frdn 
tvi ef teff 51 jande zoner {AZ2 och AZl) i en flodesmatris kan 
vandra efter varandra utan att blanda sig. Detta uppnis om 
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man applicerar vatska till den nedstroms belagna zonen 
(AZl) fore eller i huvudsak samtidigt med vatska till den 
uppstroms belagna zonen (AZ2) . Denna upptackt har lett till 
att man kan uppnA zonvis vandring av eventuella reaktanter, 
5 som finns i vatskorna, mot en detektionszon . Placeras 

appliceringszonen for prov (ApZ) nedstroms 

appliceringszonen for Reaktant* (Aj^*Z) och vatska app- 

liceras till Aj^*Z och provet till ApZ, kan analyten vandra 
in i detektionszonen innan vatskan, som innehAller 
10 Reaktant*, gor det . Har man en appliceringszon for enbart 

vatska (buffert) (A^Z) mellan A^*Z och ApZ fdr man en tvatt 

av detektionszonen DZ mellan uppfS.ngning av analyt och 

Reaktant*. En dylik mellanliggande buffertzon (A^Z) kan 

ocksd sakerstalla att en reaktant (inklusive analyt) , som 
15 ar applicerad i en nedstroms belagen zon, ndr DZ fore en 
reaktant, som s tartar frdn en uppstroms belagen 
appliceringszon. Detta senare kan vara viktigt om matrisen 
i sig retarderar reaktanten som applicerats i den nedstroms 
belagna zorien. 

20 Reaktanter kan ingS. i den vatska som appliceras till en 

zon. Alternativt kan de vara f ordeponerade i den zon som 
motsvarande vatska skall appliceras eller i en zon som 
ligger mellan denna och narmast nedstroms liggande zon for 
applicering av vatska. Prov (analyten) appliceras som regel 

2 5 i form av vatska. 

Denna utf orandef orm av uppfinningen ar speciellt 
intressant for sekventiella metoder av den aktuella typen i 
f lodesmatriser , d.v.s. forfaranden i vilka matrisen . forutom 
kalibratorzon aven inneh^ller detektionszon, och dar 
30 provet/analyten skall transporteras in i detektionszonen 
fore vatska, som innehAller Reaktant*. 

Azialytlskt detekterbar reaktant (Reaktiant*) 

Vanligen erhSlles analytisk detekterbarhet for en 

3 5 reaktant genom att den ar utrustad med en analytiskt 

detekterbar grupp. Valkanda exempel pA ofta anvanda grupper 
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ar enzymatiskt aktiva grupper (enzym, kofaktor, koenzym, 
enzymsubstrat etc) , fluorofora, kromofora, 

kemiluminiscenta, radioaktiva grupper etc. Aven grupper som 
pS-visas med hjalp av en biospecifik af f initetsreaktant 
5 brukar raknas hit, exempelvis biotin, hapten, Ig-klass-, 
Ig-subklass- och Ig-artspecif ika determinanter etc. 
Speciellt bra i uppfinningen har det visat sig vara med 
partiklar vars yta belagts med en biospecifik 
aff initetsreaktant . Partiklarna kan innehAlla nAgon av nyss 

10 namnda detekterbara grupper, sAsom fluorofora grupper, 

eller vara fargade (= inneh3.11er kromogena grupper) . An- 
vandbara partiklar har "of ta en storlek i intervallet 0,001- 
5 jxm med foretrade for 0,01-5 |iin. Partiklarna kan vara 
sfariska och/eller monodispersa eller polydispersa . De kan 

15 vara av kollo.idala dimensioner , ' s . k. sol (d.v.s. vanligen 

sfariska och monodispersa med storlek i intervallet 0,001-1 
|im ) . Valkanda partikulara markorgrupper ar metallpartiklar 
(exempelvis guldsol) , icke-metallpartiklar (exempelvis 
Si02/ kol, latex och avdodade erytrocyter och bakterier) . I 

2 0 vissa fall har man betonat att partiklarna skall vara icke- 
sedimenterbara under utnyttjade betingelser (Se Pharmacia 
AB, WO 96/22532) . 

Se ytterliggare Unilever, WO 88/08534; Abbott, US 
5,120,643; Becton Dickinson, EP 284,232. 

2 5 I samband med utvecklingsarbetet av matriskalibratorer 

har vi overraskande funnit att bra resultat kan erhdllas om 
man samtidigt utnyttjar: 

(a) Reaktant* dar den detekterbara gruppen ar partiklar 
enligt ovan, och ' 

3 0 (b) En detektionszon i vilken Fingaren faster till 

matrisen via partiklar ( f orankringspartiklar ) , som 
har dimensioner som skulle till^ta transport av 
partiklarna genom matrisen. 
Vi har uppn^tt fungerande system dar markorpartiklar och 
35 . f orankringspartiklar haft i huvudsak samma dimension vilket 
innebar att med all sannolikhet kan markorpartiklarna vara 
storre an f orankringspartiklarna och vice versa sA lange 
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som de bara ar mindre an de f lodeskanaler som matrisen 
definierar. Systemet kan fungera sival med som utan 
f ordeponering av Reaktant* • Denna utf orandef orm beskrives 
narmare i en samtidigt med denna ansokan inlamnad PCT- 
5 ansokan "Analysmetod med partiklar och testkit for 

utforande av metoden" (baserad pi SE 9704935-7). Aven denna 
ansokan ar inkorporerad "by reference" . Applicerat pA 
foreliggande uppfinning innebar detta att Reaktant* har 
partiklar som analytiskt detekterbar grupp enligt a ovan 
10 och att kalibratorn och/eller FAngaren binder till matrisen 
via partiklar enligt b ovan. 

Aktuella testprotokoll 

Uppf inningen kan framst appliceras pA: icke-kompetitiva 
15 ( icke-inhibition) testvarianter , men aven pi kompetitiva 

(inhibition) testvarianter om dessa innebar att ett komplex 
bildas med en analyt-relaterad reaktant bunden mellan 
Reaktant I och Reaktant*. Protokollen kan koras spm 
simultana eller sekventiella varianter. Med simultana 
2 0 metoder avses att Reaktant* och Analyt' samtransporteras 
under minst en del av transporten mot detektionszonen och 
heist nir denna samtidigt. Med sekventiell metod avses att 
Analyt' under minst en del av transporten mot 
detektionszonen vandrar fore Reaktant* och heist nir detek- 
25 tionszonen fore Reaktant*. Illustrativa exempel ges nedan . 

"-" avser fast forankring till matrisen frin borjan. " " 

avser bindning via biospecifik af f initet" . Det har. 
forutsatts att reaktanterna ar monof unktionella med 



avseende pi de bindningsstallen som utnyttjas. 



A. Sandwich-orotokoll : Reaktant I (= Fingare) och Reaktant* 
hair biospecifik affinitet mot analyten (= Analyt') . x ar 
antal mol Reaktant I pi matrisen. y ar antal mol Analyt' 
mol Reaktant*), som fingats upp pi matrisen via 
3 5 Reaktant I . 
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Bildat komplex: 

Matris[-Reaktant I]^_ F-Reaktant I Analyt' 

X y 

Reaktant*]y 

B . Sandwich-pro tokoll : Reaktant II (= F^ngare) har 
biospecifik affinitet mot Reaktant I som i sin tur har 
biospecifik affinitet mot analyten (= Analyt'). 
Reaktant* har biospecifik affinitet mot analyten. x ar 
antal mol Reaktant II pd matrisen. y ar antal mol 
Analyt' (= mol Reaktant*) som f^ngats upp pA matrisen 

via Reaktant II R&aktant I. z + y ar antal mol 

Reaktant I som fdngats upp pA matrisen via Reaktant II. 
Bildat komplex: 

Matris[-Reaktant II]^_2_y[-Reaktant II Reaktant I] 

Reaktant II Reaktant I Analyt' Reaktant*]^ 

C. Protokoll av inhibitionstvo : Reaktant I ar analytanalog 
(= FAngare) och har bindningsstallen som ar ekvivalenta 
med bindningsstallen pd. analyten. Analyt' ar en reaktant 
som har biospecifik affinitet mot analyten och mot 
Reaktant I. Reaktant* har biospecifik affinitet mot 
Analyt'. Analyt' ing5.r i det bildade komplexet i en 
mangd som ar relaterad till mangden analyt i provet . X 
ar antal mol Reaktant I p^ matrisen. y ar antal mol 
Analyt' (= antal mol Reaktant*), som f^ngats upp p^ 
matrisen via Reaktant I . 

Bildat komplex: 

Matris[-Reaktant I]^ r-Reaktant I Analyt' Reaktant*! 

Analyter i prov 

Uppfinningen ar framst avpassad for att bestamma 
biospecifika af f initetsreaktanter (analyter) av de 
inledningsvis namnda slagen. Stora fordelar erhilles for 
analyter som forekommer i multipla former, vilka som 
gemensam namnare har minst ett bindningsstalle med 
ekvivalenta bindningsegenskaper . 
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For icke-kompetitiva metoder (sandwich) kan analyten vara 
en antikropp riktad mot ett antigen (inklusive allergen) 
eller hapten (Testprotokoll A och B ovan) . Reaktant I ar i 
detta fall antigenet eller haptenet mot vilket antikroppen 
5 ar riktad, och Reaktant* ar en antikropp riktad mot 
analyten. Alternativt ar Reaktant* antigenet eller 
haptenet, och Reaktant I ar antikropp riktad mot analyten. 
For icke-kompetitiva metoder kan analyten aven vara ett 
antigen, varvid Reaktant* och Reaktant I ar antikroppar 

10 riktade mot antigenet. Som exempel pd analyt-antigen kan 

namnas immunglobulin eventuellt av viss Ig-klass eller Ig- 
subklass. Reaktant* respektive Reaktant I kan, nar analyten 
ar en antikropp eller ett immunglobulin, uppvisa 
biospecifik affinitet mot en Ig-determinant , som ar 

15 specif ik for en Ig-klass, sAsom IgA, IgD, IgE, IgG eller 
IgM, och/ eller for en subklass om sddan finns {exempelvis 
IgGl, IgG2 , IgG3 eller IgG4) , och/ eller for en viss art. 
Detta innebar att Reaktant* respektive Reaktant I vanligen^ 
ar en antikropp som uppvisar nigon av dessa specif iciteter, 

2 0 nar analyten ar en antikropp eller ett immunglobulin. 

Kompetitiva varianter ar framst applicerbara pA analyter, 
som ar Idgmolekylara . I testprotokoll C ovan kan analyten 
vara ett antigen/hapten varvid Reaktant I ar 
antigenet /haptenet bundet till matrisen, Analyt' ar en 

2 5 antikropp riktad mot antigenet/ haptenet, och Reaktant* ar 

en antikropp riktad mot Analyt'. 

For uppfinnarna har det varit speciellt intressant att 
kunna mata analyter vars forekomst och/eller mangd ar 
relaterad till autoimmun sjukdom och allergi. Speciellt 

3 0 intressant ar att mata antx-allergen-antikroppar av IgE- 

eller IgG-klass, for de senare garna med tonvikt pA nAgon 
av de namnda .subklasserna . Matning av allergen-specif ika 
antikroppar kan utnyttjas i samband med diagnosticering av 
IgE-medierad allergi. 

35 

Prover 

AktuelLa prover kan vara av biologiskt ursprung 
exempelvis fr&n olika kroppsvatskor (helblod, serum, 
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plasma, saliv, urin, tirvatska, cerebrospinalvatska etc) , 
extrakt fr&n biologisk vavnad, frAn cellodlingsmedier , 
upparbetningsf orf aranden inom bioteknik, fr&n livsmedel, 
frdn miljon (mil joanalyspr over ) etc. Proverna kan vara 
f orbehandlade for att passa till exempelvis matrisen, test- 
protokollet som ingd.r etc . 

En andra aspekt av uppf Inningen 

Denna aspekt av uppfinningen avser en testanordning dar 
matriskalibratorn utgor en central punkt . Matriskalibratorn 
anvandes i analysmetoder for att overfora uppmatta 
signalvarden (prowarden) for komplexbunden analytiskt 
detekterbar reaktant (=Reaktant*) till reala mangder analyt 
i ett prov i samband med att man utfor en analysmetod som 
uttnyttjar biospecifika af f initetsreaktioner . Liksom i 
metodaspekten komplexbindes Reaktant* i en mangd som ar 
relaterad till mangden analyt i ett prov. Den viktigaste 
typen av analysmetoder, som anordningen kan anvandas for, 
ar de som uppf inningens me tod anvandes for, d.v.s. metoder 

vid vilka man bildar komplex som innehAller Reaktant I 

Analyt' Reaktant*. Reaktant I, Analyt', Reaktant* och 

har samma betydelse som i metodaspekten. 

Anordningen kannetecknas av att den uppvisar: 

a) en f lodesmatris , i vilken det finns ett omr&de for 
processflode for transport av Reaktant*, och att det 
i detta omrdde finns 

i. en eller flera kalibratorzoner (KZl, KZ2 etc), 
som inneh^ller en till matrisen fast forankrad 
kalibrator eller bindare for kalibratorn, 
varvid mangdern^ kalibrator respektive kalibra- 
torbindare ar olika for minst tvS. kalibrator- 
zoner och kalibratorn uppvisar bindnings- 
stallen till vilka Reaktant* kan binda, nar 
Reaktant* transporteras genom en kalibrator zon, 
samt 

ii. uppstroms namnda en eller flera kalibratorzoner 
• en appliceringszon for Reaktant* (A^^Z) . 
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Om kalibratorzonen/zonerna istallet for kalibratorn 
innehAller en bindare for kalibratorsubstans , innehiller 
anordningen fortradesvis aven: 

b) kalibrator som ar rorligt (dif f underbart ) 
5 fordeponerad i eller nedstroms ApZ . 

Foretfadesvis ingAr anordningen i ett kit som innef attar: 

c) Reaktant*/ som eventuellt ar fordeponerad i A^*2 . 
Processf lodet kan aven inneh^lla (a) en detektionszon 

(DZ) , som ar belagen nedstroms eller sammanfaller med A^^Z 
10 . och i vilken det finns en fast forankrad FAngare via vilken 
Reaktant* kan binda titl DZ, samt (b) en appliceringszon 

for prov (ApZ) , som ar belagen uppstroms eller sammanfaller 
med namnda DZ . Aj^*Z kan ligga uppstroms eller nedstroms 
eller sammmanfalla med ApZ (om den finns) , med foretrade 
15 for uppstroms eller nedstroms. Om ApZ och DZ finns i samma 

processf lodet som kalibrator zonerna, s& ligger ApZ heist 

uppstroms och .DZ heist nedstroms befintliga kalibrator- 
zoner . 

Den fast forankrade reaktanten (F&ngaren) har i 
2 0 foredragna utf orandef ormer biospecifik affinitet mot 

analyten eller en analytrelaterad reaktant, som kan vara 
analytiskt detekterbar. Analytrelaterad reaktant ar framst 
aktuellt for kompetitiva testvarianter . 

Kalibratorsubstans valjes pA samma satt som i 

2 5 metodaspekten av uppf inningen . For de fall att vald 

kalibratorsubstans uppvisar biospecifik affinitet mot 
analyten skall motsvarande ;kalibratorzon ligga uppstroms 

ApZ. 

Ytterligare detaljer om kalibratorer , zoner, reaktanter, 

3 0 matriser, processf loden, testprotokoll , prover etc framg^r 

ur beskrivningen for metodaspekten av uppf inningen . 

Uppfinningen skall nu 3.skAdliggoras med ett antal exempel 
som visar olika basta utf orandef ormer av densamma. 
Uppfinningen definieras av bifogade patentkrav och av det 
3 5 som framg^r av beskrivningen. 
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EXEMPEIi 1: BESTAmNING AV BJORKSPECIFIK IgE MED KOIiPARTIKELKONJaGAT OCH 
MED KALIBRATOR BUNDEN TILL MATRISEN 

Metoder och material 

5 AdsoriDtion av fenvldextran till polystvrenpartiklar : 

Fenyldextran (substitutionsgrad: 1 fenylgrupp var femte 
monosackaridenhet = 20 %, Mw dextran 40.000, Pharmacia 
Biotech AB, Uppsala, Sverige) adsorberades till 
polystyrenpartiklar (0 . 49 Bangs Laboratories, USA) genom 

10 inkuberingar under omrorning med fenyldextran lost i 

avjoniserat vatten till 1) 5 mg/iuL, 10 % partikelsuspen- 
sion, RT 1 timme; 2) 5 mg/ml, 5% partikelsuspension, RT 1 
timme; 3) 20 mg/mL, 1% partikelsuspension, RT over natt 15 
timmar. Partiklarna tvattades darefter tvA ginger med 

15 avjoniserat vatten. Partikelsuspensionerna centrif ugerades 
mellan varje inkubering och tvatt (12.100xg, 25 min, 
Beckman, J-21, JA-20, 10.000 rpm) . Partikelsuspensionen 
sonikerades slutligen (Ultral judsbad, Branson 5210, 5 min). 

2 0 Koppling av humant laE (hIaE) till oolystyrenoartikel (= 

hlgE-oartiklar ) : Humant IgE kopplades till 

f enyldextranbelagda polystyrenpartiklar med CDAP (1-cyano- 
4-dimetylaminopyridiniumbromid) (Kohn J and Wilchek M, FEBS 
Letters 154(1) (1983) 209-210) • 

2 5 Avsaltning och buffertbyte av hIgE utfordes genom 

gelf iltrering (PD- 10, Pharmacia Biotech AB, Sverige) i 
NaHCOj, 0,1 M, pH 8,5. 278 mg polystyrenpartiklar (enligt 
ovan) i 2% losning i 30 vol% aceton aktiverades med 4,2 mL 
CDAP (0,44 M) och 3 , 4 mL TEA (0,2 M trietylamin, Riedel-de 

3 0 Haen, Tyskland) . CDAP tillsattes under omrorning 6 0 sek och 

TEA under 120 sek. Partiklarna tvattades med 3 0 vol% aceton 
och centrif ugerades vid 12.100xg (25 min, Beckman, J-21, 
JA-20, 10.000 rpm). 25 mg hIgE kopplades till de aktiverade 
partiklarna vid inkubering under omrorning over natt vid 
35 +4*^C. Darefter centrif ugerades partiklarna innan 
avaktivering skedde med glutaminsyra 0,05 M och 
asparginsyra 0,05 M i NaHC03-buf f ert . Inkubering utfordes 
sedan under omrorning over natt vid +4°C. Kopplade partik- 
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lar tvattades med 0,1 M NaHC03 och tvd ginger med 20 mM 
boratbuffert pH 8,5. Partikelkoncentration bestamdes 
spektrof otometriskt vid Agoo nm obehandlade partiklar 

som referens.. Kopplad proteinkoncentration bestamdes genom 
5 att ha radioaktivt humant IgE narvarande vid kopplingen. 

Extraktion av t3 (biorkpollen, Betula verrucosa) : 1 del 
(vikt) bjorkpollen (Allergon, Sverige) extraherades med 10 
delar (volym) 0,1 M f osf atbuf f ert (benamnes 1/10), pH 7,4. 
10 Extraktionen pAgick i 2 timmar p& skakbord vid + 4*^C. 
Extraktet centrif ugerades vid 4000 rpm i 1,75 timmar. 
Efter filtrering applicerades losningen p& PD-lO-kolonn och 

eluerades ut i 0,1 M NaHC03, pH 8,5 (benamnes 1/14). 

15 Kopplina av t3-extrakt till polvstvremoartikel (t3- 

partiklar) : t3 extrakt (1/14) kopplades med CDAP (Kohn and 
Wilchek, FEES Letters 154(1) (1983) 209-210) till 
polystyrenpartiklar belagda med f enyldextran . 
Polystyrenpartiklar (400 mg, belagda med f enyldextran 

20 enligt ovan) i 3 0 vol-% aceton, 2 % partikelsuspension, ak- 
tiverades med 60 mg CDAP (100 mg/mL i 30 % aceton) och 0,48 
mL 0,2 M trietylamin (Riedel-de Haen, Tyskland) . CDAP 
tillfordes under omrorning och TEA tillfordes droppvis 
under 9 0 sekunder och omrorning i total t 12 0 s, Reaktionen 

25 avbrots genom tillsats av 30 % aceton (4 ggr vol) och 

centrif ugering vid 12.400xg i 35 min. Partiklarna tvattades 
1 g&ng med avjoniserat vatten. 32 mL t3-extrakt i 0,1 

NaHC03, pH 8,5 tillfordes 80 mg av de aktiverade 

partiklarna och koppling pAgick i 1 tiirane pi skakbord. 
3 0 Darefter centrif ugerades partiklarna innan de avaktiyerades 
med 0,0 5 M asparaginsyra och 0,05 M glutaminsyra i 0,1 

NaHC03, pH 8,5. Inkubering p& skakbord over natt vid + 4°C. 

Partiklarna tvattades, genom centrif ugering, i 1) 0,1 M 

NaHC03, 0,3 M NaCl, pH 8,5; 2) 0,1 M Na-acetat, 0,3 M NaCl, 

3 5 pH 5; 3) 0,1 M NaHC03 , pH 8,5; och 4) 20 mM Na-borat, pH 
8,5, ' 
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Partikelkoncentrationen bestamdes spektrof otometriskt vid 
600 nm med obelagda polystyrenpartiklar som ref erens . 

Adsorption av anti-hiiman-IaE-antikropp till kolpartiklar 
5 (kolpartikelkonnuaat = Reaktant*) : Monoklonal anti-hlgE 
adsorbeirades till kolpartiklar (splOO fr&n Degussa, 
Tyskland) . Se Pharmacia AB, WO 96/22532. Den fardiga 
suspensionen var spadd med buffert till 400 ug kolpartiklar 
per ml . 

10 

Deponerina av t3-partiklar membran i detektionszon : 
nitrocellulosaf lak med 'polyesterbaksida (Whatman, 8 um, 5 
cm bred) applicerades 4 % av ovan t3-kopplade partiklar med 
Linear Striper (IVEK Corporation) med flodet 1 laL/s och 1 
15 ]aL/cm som en rak zon, Flaken torkades 1 timme, 3 0°C, 

varefter flaken klipptes vinkelrat mot zonen till 0,5 cm 
breda remsor (Matrix 1201 Membrane Cutter, Kinematics 
Automation) . 

Deponerina av hlaE-oartiklar i kalibratorzoner : Pd nitro- 
cellulosaf lak med polyesterbaksida (Whatman, 8 i-im, 5 cm 
bredd) deponerades som parallella kalibratorzoner hlgE- 
partiklar med Linear Striper (IVEK Corporation, USA) . 
Flodet var .1 yL/sek och 1 uL/cm. Flak avsedda for remsor 
med enbart kalibratorzoner belades med sex stycken 
parallella zoner. hIgE-koncentrationerna i zonerna var 0; 
0,84; 3,4; 14; 54,2 och 217 ng hIgE/0,5 cm. Innan 
deponeringen utfordes spaddes hIgE-partiklarna i borat- 
buffert (20 mM, pH 8,5, dextran T5000 4,2 %w/w, sorbitol 
5,8 %w/w) . I samtliga zoner ingick aven 1% 
f enyldextranbelagda partiklar for att ge samma mangd 
partiklar' i varje zon. P^ separat nitrocellulosaf lak 
deponerades en zon med hIgE-partiklar (14 ng hIgE/0,5 cm, 
PIK = positiv internkalibrator ) och i en parallell zon t3- 
partiklar enligt ovan (detektionszon) . Deponeringen skedde 
med samma parametrar som for hIgE-partiklar . Flaken torkad- 
es 1 timme vid 3 0°C, varefter de klipptes, vinkelratt mot 
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zonerna, till remsor pA 0,5 cm bredd (Singulator: Matrix 
1201 membrane cutter. Kinematic automation, USA) 



10 



15 



20 



25 



30 



35 



Testf orf arande :. Remsor monterades en plan plastyta. 
Upptill (0,5 cm) pA remsan placerades ett sugande membran 

(bredd 3 cm, Whatman, 17 Chr) , For konstant tryck lades 
metalltyngder pS. de sugande membranen. Tio mm frdn 
nederkanten monterades en 2 mm bred Inplastor-remsa 

(forklistrad polyesterf ilm) . Inplastor-remsan skall hindra 
att applicerade vatskor flyter ut over for stor del av 
membrane t . Till nederkanten av remsan applicerades 30 lal 
prov alternativt buffert. Efter insugning av prowolymen 
sattes i tur och ordning: 15 buffert, 15 viL 
kolpartikelkonjugat enligt ovan och 30+30 laL buffert. 
Bufferten var : NaP04 0,1 M, BSA 3%, NaN3 0,05 %, sukros 3 
%, NaCl 0,5 %, fenyldextran 0,25 %, bovint gammaglobulin 
0,05 %, pH 7,5. Reaktionszonernas svartningsgrad mattes som 
absorbans med ultroscan (ultroscan XL, Enhanced Laser 
Densitometer, LKB) , 

Resultat 

A) Aktivitetsbestamning pd deponerad IgE-kalibratorkurva 
mot IgE-kalibratorer (2.4°C) korda som prov. pd enskilda 
remsor med anti-hlgE antikropp i bindningszon . 



Tabell 1: 

Deponerad 
mangd IgE 

1 0,84 

2 3,4 

3 14 . 



Beraknad 
KU/L 

0,27 

0,4^ 

0,71 



4 
5 



54,2 
217 



2,7 
66,3 



Abs (xlOOO) * 

46 
109 

2 66 anvands 

nedan som 
positiv 
intern 
kalibrator 

619 
1882 
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*= absorbans pA reaktionszon efter att kolpartikel-konjugat 
har bundit in. 

B) Bestamning av bjorkspecif ik IgE-antikropp i 
5 patientprover korda vid 18, 24 och 37°C, med och utan 
positiv internkalibrator (PIK) for att justera 
standardkurvan (kord vid 2 4°C) . 

Tabell 2 : Resultat (KU/L) med och utan korrigerad 
10 kalibratorkurva : 

Korrigerad Ej Korrigerad 

18QC 24QC 37QC IB^C 24QC 37^0 

Prov 11, 3 1,1 1,4 0,83 1,1 1,8 

Prov 26, 9 5,5 6,7 5,1 8,6 20 

15 

Resultaten visar att det g^r att kompensera for 
variationen i de enskilda korningarna genom att anvanda 
positiva internkalibratorer . Dessutoin visar resultaten att 
det ar mojligt att anvanda sig av f ordeponerade 

2 0 kalibratorer . ' ^ 

Den i detta exempel visade utf orandef ormen kan modifieras 
s^ att man uppfyller ett eller flera av foljande kriterier: 
(a) har fordeponerad Reaktant* i en appliceringszon 
och/eller (b) har appliceringszon for prov belagen 
25 nerstroms eller uppstroms appliceringszon for Reaktant*, 
(c) har zoner som tilldter samtidig tillsattning av 
Reaktant* och prov. 

? ■ 

3 0 EXEMPEIi 2 : BESTAMNING AV BJORKSPECIFIKT IgE MED FLUORESCENTA 

DETEKTIONSFARTlKIiAR OCH MED KALXBRATOR FORDEPONERAD 1 APPLXCERXNGSZON 

Met Oder och matierial 

Kopplina av streptavidin till polvstvrenpartiklar : 
3 5 Streptavidin (Amersham Pharmacia Biotech AB, Sverige) 
kopplades kovalent till f enyldextranadsorberade 
polystyrenpartiklar med CDAP ( l-cyano-4-dimetylamino- 
pyridiniumbromid) (Kohn J and Wilchek M, FEES Letters 154 
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(1) (1983) 209-210), enligt beskrivningen i Exempel 1 ovan 
for hIgE. De kopplade partiklarna tvattades tre ginger rued 
50 mM NaPO^, 0,05% NaNj, pH 7,4. Partikelkoncentrationen 
bestamdes spektrof otometriskt vid A600 run med obehandlade 
5 partiklar som ref erens . 

Deponerina av streptavidin-kopiplade partiklar pi 
nitrocellulosainembran : Pi nitrocellulosaf lak med 
polyesterbaksida (Whatman, 8 \xm, 5 cm bred) applicerades 
10 zoner med Linear Striper (IVEK Corporation) av: 

1) streptavidinkopplade partiklar spadda till 1 % 
partikelhalt i 10 mM Na'P04 , 5 % sukros, 5% dextran T5000, 
0, 01 % NaN3, pH 7, 4; 

2) t3 -kopplade partiklar, framtagna enligt Exempel 1, 
15 spadda till 4% partikelhalt i 50 mM NaP04, 10 % sukros, 

0,05 % NaN3, pH 7,4. Deponeringsf lodet var 2,5 ]aL/cm och 
hastigheten 20 mm/sek. . 

Deponeringarna torkades 1 timme vid 3 0^C, och flaken 
klipptes till 0,5 cm breda remsor (Matrix 1201 Membrane 
20 Cutter, Kinematics Automation) . 

Kopplina av anti-hlaE-antikroppar till 
detektionspartiklar : A ntikroppar mot hIgE klyvda med pepsin 
till fab '2- fragment kopplades till fluorescenta 

25 polys tyrenpartiklar med aldehydgrupper pi ytan (Molecular 
Probes C- 17 177 TransFluoSpheres , aldehyde-sulf ate 
microspheres, 0,1 \im, 633/720, 2 % solids). 23 mg antikropp 
kopplades sedan till 66 mg partiklar i 50 mM NaP04-buf f ert , 
pH 6,5, over natt i rumsterfiperatur , varefter 205 \x1j NaCNBH4 

30 . (5 M) tillsattes for att reducera kopplingen under 3 timmar 
i rumstemperatur . Centrif ugering utfordes vid 2 0.800 x g 
(50 min i Eppendorf 5417R 14 000 rpm) , och avaktivering i 
glutaminsyra 0,05 M och asparaginsyra 0,05 M i avjoniserat 
vatten pH 6,5 skedde sedan over natt under omrorning i 

35 rumstemperatur. Darefter centrif ugerade man vid 20.800 x g 
i 50 min, varefter blockering utfordes med 0,2 % BSA i 50 
mM NaP04, pH 7,4, med 0,05 % NaN3 , och man . inkuberade over 
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natt vid +4^C. Man centrif ugerade sedan p& nytt vid 20.800 
X g i 50 min och tvattade tvci ganger med blockeringsbuf f ert 
som sedan ocksA anvandes for forvaring. Partikel- 
koncentration bestamdes i fluorimeter (Perkin-Elmer LS5 0B) 
5 med standardkurva gjord av ursprungspartikeln . Kopplad 
proteinkoncentration bestamdes genom att ha radioaktivt 
anti-hlgE narvarande vid kopplingen. 



Biotinvlering av hIaE : Biotinylering av hIgE utfordes 
enligt .rekommenderade betingelser frin leverantoren 
(Pierce) . hIgE avsaltades genom gelf iltrering med PD-10 
(Amersham Pharmacia Biotech AB) i 0,15 M KPO4 , 0,15 M NaCl, 
pH 7,8. Till 0,95 mL (0,59 mg) hIgE tillsattes 0,010 mL 
biotin-LC-Sulf o-NHS (3,59 mM, Pierce). Inkubering skedde 
sedan vid rums tempera tur 1 timme, varefter 
kopplingsreaktionen avbrots genom tillsats av 40 laL 2 M 
glycin. Blandningen applicerades darefter pd 
gelf iltreringskolonn PD-10 jamviktad med 50 mM NaPO^, 0,15 
M NaCl, pH 7,4. Utbyten och final koncentration beraknades 
utifrAn radioaktivitet dd. I-125-inmarkt hIgE ingick vid 
kopplingen. Koncentrationen av hIgE analyserades med 
immunkromatograf i och UniCAP tIgE (Pharmacia & Upjohn 
Diagnostics AB, Sverige) . 

DeTDonerina av biotinvlerat laE pd aoplicerinasf il ter : 
25 Till appliceringsf ilter 5x5 mm (Whatman F075-14) 

dispenserades 0,00 6 mL biotinylerat IgE (1,6 ng) spatt i 50 
mM NaP04, 0,15 M NaCl, 6% BSA, 5% laktos, 5% dextran T5000, 
pH 7,4. Filtren torkades vid 3 0°C i 1 timme. 

3 0 Testf orf arande : Remsor monterades pd en yta som lutade ca 
16° frSn bankplanet . Sugande membran (3,4 cm bred, 
, Schleicher & Schuell, GB004) placerades 0,5 cm in pS. 
remsans oyre kant . For konstant tryck lades metalltyngder 
pS. de sugande membranen. Prover och reagens pipetterades 

3 5 sedan i prdning enligt nedan. Varje prov och reagensvolym 
fick suga in i membrane t innan nastfoljande volym 
pipetterades . 



15 
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1) 30 50 mM NaPO,, 0,15 M NaCl, pH 7 , 4 . 

2) Filter med fordeponerat biotinylerat IgE placerades 
langst ned p& remsan. 

3) 3 0 ]aL patientserum pipetterades till varje filter. 
5 4) 20 uL testbuffert (0,1 M Na-PO,, 0,15 M NaCl, 10 % 

sukros, 3 % BSA, 0,05 % bovint gammaglobulin, 0,05 % NaN^, 
pH 7,4) tillsattes filtret. 

5 ) Appliceringsf iltret avlagsnades . 

6) 20 viL detektionskonjugat (75 pg/ml) spatt i testbuffert. 
10 7) 2 X 30 uL testbuffert. 

8) Detektionszonens fluorescens mattes som responsyta (Vmm) 

med en scannande rod la'ser-f luorometer (63 5 nm) . 

Tre stycken positiva t3 -serum valdes och analyserades i 

triplikat med tre olika konjugatbatcher . Som lagrad 
15 kalibreringskurva anvandes signalytor erhdllna med 

nitrocellulosa belagd med olika IgE-partikelkoncentrationer 

(beskrivet i Exempel 1 ovan) kord med konjugat 2. 

PIK-korrigering innebar att signalen for reaktionszonen 

for t3 multiplicerades med PIKexp/PIKobs fore avlasning mot 
2 0 lagrad kalibreringskurva (masterkurva) . PIKexp definierades 

som medelvardet for PIK-signalerna erhdllna vid korningen 

med konjugat 2. 
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Resultat 

Avlasning mot Masterkurva 
vid okorrigerad signal 



Konc (KU/L) Medel av 3-plikat Mellan 



Serum Konjugat 1 Konjugat 2 Konjugat 3 CV(%) 



5 



1 


0 .75 


3 . 0 


1 . 4 


68 


2 


5.7 


29 . 1 


18 .7 


66 


3 


2.5 


10.8 


6.8 


62 


Avlasning mot Masterkurva 






vid PIK 


-korrigerad 


signal 








Konc (KU/L) 


Medel av 


3-plikat 


Mellan 


Serum 


Konjugat 1 


Kon j ugat 2 


Kon j ugat 3 


CV(%) 


1 


2.5,, ■ 


3.5 


1.9 


29 


2 


14.2 


19 . 5 


20.7 


19 


3 


3.6 


5 .3 


6.1 


26 



10 Mellan CV{%) ar beraknad som spridningen for de tre 

erh^llna medelvardena for de olika konjugaten. Resultaten 
visar att iden med fordeponerad kalibratorsubstans i 
appliceringszonen fungerar och att dess anvandning som en 
PIK dessutom ger en minskad mellan-assay-spridning . 
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PATENTKRAV 

Satt vid metod for bestamning av en analyt i ett prov 

som iiinebar att man utnyttjar biospecifika 

af f initetsreaktioner och att foljande steg ingAr: 

i. 'man bildar ett komplex som innehAller: 

Reaktant I Analyt ' Reaktant* , dar 

a. Reaktant* och Reaktant I uppvisar biospecifik 
affinitet mot analyten, 

b. Reaktant* ar analyt iskt detekterbar, 

c. Analyt' ar analyten eller en analytrelaterad 
reaktant, varefter 

ii. man bestammer den detekterbara signalen fr^n 
Reaktant* i komplexet (prowarde) , och 

iii. man erh^ller mangden analyt i provet genom att 
jamfora prowardet med ett eller flera kalibrator- 
varden som vart och ett svarar mot en 
standardmangd analyt, 

kanneteckxiat: av att man innan bestamning av 
kalibratorvarde har bundit antingen (i) kalibratorn 
eller (ii) en bindare for kalibratorn till en matris, 
varvid man, nar en bindare for kalibratorn bandits till 
matrisen, vid bestamningen av kalibratorvarde 
tillsatter kalibrator eller losliggor kalibrator som 
f ordeponerats i matrisen, och att matrisen ar oloslig i 
det vatskemedium i vilket bindning av Reaktant* till 
kalibratorn sker . 

Satt enligt krav 1, kannetecknat av att man innan 
bestamning av kalibratorvarde har bundit kalibrator 
till matrisen. 

Satt enligt krav 1, kannetecknat av att man innan 
bestamning av kalibratorvarde har bundit bindare for 
kalibrator till matrisen. 

Satt .enligt krav 1 eller 3, kannetecknat av att namnda 
bindare for kalibratorn ar ena komponenten i ett 
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specifikt bindningspar , medan den andra komponenten i 
det specifika bindningsparet ar kopplad eller 
konjugerad till kalibratorn. 

Satt enligt ndgot av kraven 1-4, kannetecknat av att 
kalibratorn och analyten har form^ga att biospecifikt 
binda till Reaktant* via ekvivalenta bindningsstallen . 

Satt enligt nSgot av kraven 1-5, kannetecknat av 

a. att matrisen ar en f lodesmatris som uppvisar 
en eller flera kalibratorzoner (KZl, KZ2 , KZ3 
etc) , 

b. att (i) varje kalibratorzon innehciller kalibrator i 
en mangd som svarar mot en standardmangd analyt, 
eller (ii) varje kalibratorzon innehiller kali- 
bra torbindare, varvid mangden kalibra torbindare och 
mangden kalibrator svarar mot en standardmangd 
analyt, och 

c. att man binder Reaktant* till kalibratorn genom att 
Idta Reaktant* transporteras genom kalibrator- 
zonerna. 

Satt enligt krav 6, kannetecknat av att ' f lodesmatrisen 
ar en lateral f lodesmatris . 

Satt enligt krav 6 eller 1, kannetecknat av 

a. att tv^ eller flera av zonerna KZl,. KZ2 , KZ3 
etc med kalibrator eller bindare for kalibrator 
ligger i samma processf lode , varvid minst tvi av 
zonerna svarar mot cilika standardmangd analyt, och 

b, att transport av Reaktant* for bindning till 
matriskalibrator i de olika KZ sker via det- 
ta processf lode . 

Satt enligt krav 6 eller 7, kannetecknat av 

a. att enskilda kalibratorzoner (KZ) ligger i 
separata processf loden, och 

b. att transport av Reaktant* for bindning till 
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kalibrator i en kalibratorzon KZ sker via 
respektive processf lode . 

Satt enligt nAgot av kraven 8 eller 9, kannetecknat: av 

a. att processf lodet respektive processf lodena 
saknar detektionszon, och 

b. att man bildar komplexet i en detektionszon i ett 
processf lode, som saknar kalibratorzon och som finns 
i en matris av samma slag som kalibratorzonerna . 

Satt enligt nAgot av kraven 1-5, kannetecknat: av att 
matrisen ar en flodesmatris och att det utefter ett och 
samma processflode finns 

a. en eller f lera kalibratorzoner (KZ) , var och en 
uppvisande en matriskalibrator eller matris- 
kalibratorbindare, 

b. en eller flera detektionszoner , av vilka ingen 
sammanf aller med nAgon kalibratorzon och i. vilka 
en Fingare ar fast forankrad och ar antingen 
Reaktant I eller biospecifik af f initetsreaktant som 
direkt eller indirekt kan binda Reaktant I biospeci- 
fikt, och 

c . en appliceringszon for Reaktant*, vilken 

ligger uppstroms namnda KZ och DZ och till vilken 
Reaktant* kan ha f ordeponerats , 

d. en appliceringszon for prov (A^Z) vilken ligger 

i. uppstroms eller sammanf aller med en detektions- 
zon, 

ii. nedstroms ellei* uppstroms eller sammanf aller 
med A^,Z (ApZ/Aj^.Z), eller 

iii. ligger uppstroms, nedstroms eller sammanf aller , 
med en kalibratorzon, 

med foretrade for att appliceringszonen for prov 

(ApZ) ligger uppstroms bide detektions- och 
kalibratorzoner , och 
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att man tillsatter Reaktant* till A^^^Z, om Reaktant* ej 
ar f ordeponerad, eller buffert till Ar*Z om Reaktant* 
ar f ordeponerad, och prov till ApZ, eventuellt 

forblandat med Reaktant* om ApZ och A^^Z sammanf aller , 
sA att analyt och Reaktant* ndr DZ samtidigt eller att 
analyt n&r DZ fore Reaktant* . 

Satt enligt krav 11, kazinetecknat: av att 

kalibratorzonen eller -zonerna (KZ) uppvisar 
kalibratorbindare, och att kalibrator ar fordeponerad 
uppstroms kalibratorzonen eller -zonerna. 

Satt enligt krav 11 eller 12, kazmetecknat: av att 
processf lodet innehAller tvA eller flera av namnda 
kalibratorzoner . 

Satt enligt krav 11 eller 12, kazmetecknat av att 
processf lodet innehdller en eller tvS. av namnda 
kalibratorzoner och 

att man erh3.11er nivdn analyt i provet genom att: 

a. man har tillg^ng till ett eller flera 
separat erhAllna kalibratorvarden, och 

b. man jamfor ett kalibratorvarde for en kali- 

bratorzon (Positiv Intern Kalibrator = PIK) , 

som ligger i samma processflode som namnda 

detektionszon, med ett eller flera av de 

separat erhillna kalibratorvardena, 

c- man anpassar matsignalen frAri detektionszonen 

f 

till hur matsignalen for PIK awiker frdn 
de separata kalibratorvardena, varefter 

d. man erhAller analytnivAn i provet genom att den 
anpassade matsignalen fr&n detektionszonen 
jamfores med ett eller flera av de separat erhdllna 
kalibratorvardena, 

eller vice versa med- avseende p^ vad som anpassas och 

jamfores i stegen c och d. 
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Satt enligt nSgot av kraven 11-14, kazinetecknat av 

a. att ApZ ar (i) gemensain med A^*Z (= ApZ/A^^^Z) eller 

(ii) ligger uppstroms Aj^*Z, och 

b, att for alternativ (i) prov ar forblandat med 
Reaktant* innan det sattes till den gemensamma 

zonen ApZ/A^^Z, eller prov sattes till den gemen- 
samma zonen ApZ/A^.Z, som innehAller fordeponerad 
Reaktant*, och for alternativ (ii) prov sattes till 
ApZ, som ligger uppstroms Aj^*Z som i sin tur innehAl- 
ler fordeponerad- Reaktant* . 

Satt enligt n^got av kraven 6-15, kanneteclmat av att 
Reaktant*, som analytiskt detekterbar grupp har 
partiklar, och/ eller att kalibrator eller 
kalibratorbindare och/eller FAngare, om detektionszon 
finns, ar forankrad till matrisen via partiklar. 

Satt enligt n^got av kraven 1-16, kazinetecknat: av att 
analyten ar en antikropp riktad mot Reaktant I eller 
mot Reaktant*, varvid 

a. Reaktant* ar en antikropp riktad mot analyten och 
Reaktant I ar ett antigen/hapten, nar analyten ar en 
antikropp riktad mot Reaktant I, och 

b. Reaktant* ar ett antigen eller ett hapten och 
Reaktant I en antikropp riktad analyten, nar 
analyten ar en antikropp riktad mot Reaktant* . 

Satt enligt n^got av kif-aven 1-16, kannetecknat av att 
analyten ar ett antigen, och Reaktant* och Reaktant' I 
ar antikroppar riktade mot analyten. 

Satt enligt ndgot av kraven 1-18, kannetecknat av att 
man utfor metoden som en del i diagnosticering av 
allergi eller autoimmun sjukdom. 
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Anordning for att overfora uppmatta signalvarden for 
komplexbunden analytiskt detekterbar reaktant (=Reak- 
•tant*) till reala mangder analyt i ett prov i samband 
med att man utfor en analysmetod, vilken utnyttjar 
biospecifika af f initetsreaktioner for att bestaixima 
mangd analyt i ett prov for att bilda komplex 
innehAllande Reaktant* i en mangd som ar relaterad till 
mangden analyt i provet, kazmetecknad av att 
anordningen uppvisar: 

en f lodesmatris , i vilken det finns ett omrdde for 
processflode for transport av Reaktant*, och att det 
i detta omrAde finns 
'i. en eller flera kalibratorzoner (KZl, KZ2 etc), 
som innehiller en till matrisen fast forankrad 
kalibrator eller bindare for kalibrator, varvid 
mangderna av kalibrator respektive kalibrator- 
bindare ar olika for minst tvA kalibratorzoner 
och kalibratorn uppvisar bindningsstallen till 
vilka Reaktant* kan binda, nar Reaktant* 
transporteras genom en kalibratorzon, samt 
ii. uppstroms namnda en eller flera kalibratorzoner 

en appliceringszon for Reaktant* (A^^Z) . 

Anordning enligt krav 20, kannetecknad av att 
kalibratorbindare ar fast forankrad i matrisen och 
anordningen innefattar kalibrator fordeponerad 
uppstroms kalibratorzonen, till exempel i ApZ . 

Anordning enligt krav 2 0 eller 21, kannetecknad av att 
den innefattar Reaktant* fordeponerad i A_^*Z . 

Anordning enligt krav 20, 21 eller 22, kannetecknad av 
att processf lodet innehAller en detektionszon (DZ) , som 
ar belagen nedstroms eller sammanf allande med Aj^*Z och 

innehailer en fast forankrad Fingare via vilken 
Reaktant* kan binda till DZ, samt en appliceringszon 
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for prov (ApZ) , som ar belagen uppstroms eller 
sammanf aller med namnda DZ . 

Anordning enligt krav 23, kazmetecknad av att Aj^*Z 
ligger uppstroms eller nedstroms eller sammmanf aller 
med ApZ, med foretrade for uppstroms eller nedstroms. 

Anordning enligt nAgot av kraven 23-24, kazmetecknad av 
att den fast forankrade reaktanten (FAngaren) har 
biospecifik affinitet mot analyten eller en 
analytrelaterad reaktant , 

Anordning enligt nAgot av kraven 23-24, kazmetecknad av 
att den fast forankrade reaktanten (FAngaren) har 
biospecifik affinitet mot en andra reaktant som i sin 
tur har biospecifik affinitet mot analyten eller en 
analytrelaterad reaktant . 

Anordning enligt nS.got av kraven 23-26, kazmetecknad av 
att namnda en eller flera kalibratorzoner ligger 
uppstroms DZ . 

Anordning enligt n^got av kraven 23-27, kazmetecknad av 
att ApZ ligger uppstroms alia kalibratorzoner. 

Testkit, kazmetecknat av att det innef attar en 
anordning enligt n^got av kraven' 20-28. 

Kit enligt krav 29, kazmetecknat av att det innef attar 
Reaktant* . 

Kit enligt krav 29 eller 30, kazmetecknat av att det 
innefattar kalibrator nar namnda anordning har 
kalibratorbindare bunden till matrisen. 
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Vid en metod for bestamning av en analyt i ett prov som 
innebar att man utnyttjar biospecifika af f initetsreaktioner 
och dar foljande steg ingd.r: 

i. 'man bildar ett komplex sbm innehS^ller: 

Reaktant I Analyt' Reaktant*, dar 

a. Reaktant* och Reaktant I uppvisar biospecifik 
affinitet mot analyten, 

b. Reaktant* ar analytiskt detekterbar, 

c. Analyt' ar analyten eller en analytrelaterad 
reaktant, varefter 

ii. man bestammer den detekterbara signalen fr&n 
Reaktant* i komplexet (prowarde) , och 

iii. man erhdller mangden analyt i provet genom att 
jamfora prowardet med ett eller flera kalibrator- 
varden som vart och ett svarar mot en 
standardmangd analyt, 

har man fore b'estarmaing av kalibratorvarde bundit antingen 
(i) kalibratorn eller (ii) en bindare for kalibratorn till 
en matris som ar oloslig i det vatskemedium i vilket 
bindning av Reaktant* till kalibratorn sker, varvid man, 
nar en bindare for kalibratorn bundits till matrisen, vid 
bestamningen av kalibratorvarde tillsatter kalibrator eller 
losliggor kalibrator som f ordeponerats i matrisen. 
Uppfinningen avser aven en anordning och ett kit for att 
utfora metoden. 

f 
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In a method for the determination of an analyte in a sample involving utilizing biospecific affinity reactions, and comprising the 

following steps: i) forming a complex comprising: Reactant I Analyte' Reactant*, where a) Reactant* and Reactant I exhibit biospecific 

affinity to the analyte, b) Reactant* is analytically detectable, c) Analyte' is the analyte or an analyte related reactant, and subsequently ii) 
determining the detectable signal from Reactant* in the complex (sample value), and iii) obtaining the amount of analyte in the sample by 
comparing the sample value with one or more calibrator values, each of which corresponds to a standard amount of analyte, either (i) the 
calibrator or (ii) a binder for the calibrator has been bound before the detemiination of the calibrator value to a matrix which is insoluble 
in the liquid medium in which binding of Reactant* to the calibrator occurs, wherein, when a binder for the calibrator has been bound to 
the matrix, calibrator is added or calibrator pre-deposited in the matrix is released at the determination of calibrator value. The invention 
also relates to a device and a test kit for performing the method. 
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METHOD USING A NEW CALIBRATOR AND A DEVICE AND TEST KIT 



INCLUDING THE CALIBRATOR 



Technical field 

5 The invention relates to a method associated with a process 
for the determination of an analyte in a sample, which 
process involves utilizing biospecific affinity reactions. 
The method includes the steps of : 

i. forming a complex containing: 
10 Reactant I Analyte' Reactant*, where 



25 Analyte' is the analyte as such (in the sample) or an analyte 
related reactant, i.e. an added biospecific affinity 
reactant, included in the complex in an amount which is 
related to the amount of analyte in the sample. Reactant* and 
Reactant I can bind Analyte' at the same time. This means 

30 that they bind to spatially separated binding sites. 

This type of analytical methods has been carried out i.a. in 
so-called flow matrices, whereby reactants including analyte 
are transported in a process flow through the matrix (= flow 



a. Reactant* and Reactant I exhibit biospecific 



20 



15 



111 . 



affinity to Analyte ' , and 
b. Reactant* is analytically detectable, 
subsequently 

determining the detectable signal from Reactant* in 
the complex (sample value) , and 

obtaining the amount of analyte in the sample by 
comparing the sample value with corresponding 
signal (s) (calibrator value (s)) from Reactant*, 
which has separately been allowed to bind to one or 
more amounts of a calibrator (calibrator amounts) , 
each one of which corresponding to a known amount 
of analyte (standard amount (s)). 
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IS 



methodology) to a detection zone (DZ) where Reactant 
captured in an amount related to the amount of analyte in the 
sample. Capture occurs via a reactant (Capturer) which is 
firmly anchored to the matrix m DZ . The Capturer may be 
5 Reactant I or a reactant which has biospecific affinity to 
Reactant I or to another reactant, which in turn, optionally 
via one or more additional reactant s, has biospecific 
affinity to Reactant I. 

10 By reactants (including analyte) exhibiting biospecific 

affinity (bioaffine reactants) is meant individual members of 
the reactant pairs: ant igen/hapten - antibody; biotin - 
avidm/streptavidin; two complementary single chains of 
nucleic acid etc. As antibodies, antigen binding antibody 

15- fragments such as Fab, F(ab)2\ single chain Fv antibodies 
(scFv) etc. are considered. The reactants in question need 
not be naturally occurring but can also be synthetically 
prepared molecules/binders. 

2 0 The type of test methods in question has previously been used 
primarily for biospecific affinity reactants where at least 
one part of an employed reactant pair has exhibited protein 
structure, in particular in connection with so-called immuno- 
chemical determination, procedures. 



25 



The biospecific affinity reactions are primarily performed in 
aqueous media (such as water) . 

Previously used calibrators 

30 Conventionally, the calibrator and analyte have often both 

been able to bind to Reactant*. The binding sites in question 
on the calibrator for binding to Reactant* often have binding 
properties equivalent to corresponding binding sites on the 
analyte. In practice this means that the calibrator and the 

35 analyte have had binding sites which are structurally equal 
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or Similar, and cross-react with each other with respect to 
Reactant*. Binding sites which cross-react with each other 
for/about a given reactant are equivalent. 

5 calibrator amount has in the prior art commonly been equated 
With standard amount. 

Calibrator values, corresponding to different analyte 
amounts/concentrations (standard amounts), have often been 
10 compiled to a dose-response curve (calibration curve) or an 
algorithm. 

The expression "to compare a sample value with calibrator 
value (s).. has also encompassed that the comparison may take 
15 place with a calibration curve and/or algorithm, 
corresponding to several calibrator values. 



same 



The calibrator and 'the analyte have often been the 
substance. There are exceptions. In antibody determination 
one and the same calibrator has often been operational for 
several antibody specificities, provided that the calibrator 
substance has been selected such that it exhibits a constant 
domain of the antibody to be determined. See for example 
Abbott wo 97/27486. 



25 



Disadvantages of the prior art 

The prior art has usually involved determination of several 
calibrator values in parallel with samples by running known 
amounts of analyte (standard amounts) in a way corresponding 
to samples. This has in turn led to 5-20% of all runs having 
been calibrator runs. By reducing the number of calibrator 
runs, possibly also by reducing the number of reaction steps 
xn each calibrator run, time and consumption of reagent could 
be saved. 
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Often problems occur depending on calibrator and sample 
solutions having different properties and contents. This is 
particularly pronounced in immunological tests where the 
calibrator often is measured in a buffer, and the analysis of 
5 sample is performed on serum or plasma samples. A difference 
in contents and viscosity yields different responses (i a 
measured as "recovery" and parallelity) . In addition the 
viscosity in a flow method becomes extra important since it 
influences the migration/flow velocity. This difference can 
10 be compensated for but at the same time it renders the 

systems more sensitive to disturbances, and thus increased 
inter assay variation. Other problems with tests utilizing 
flows are possible flow variations depending on temperature 
and moisture fluctuations etc. 

15 

The above problems have to some extent been overcome by the 
assay method disclosed in EP-A-253,464 and which uses a test 
zone and a reference' zone on a solid phase. 

2 0 Object of the invention 

A first object of the invention is to improve the calibration 

methods presently used in tests of the kind initially 

mentioned . 

25 Another object of the invention is to simplify the use of 

calibrators, primarily by reducing the necessary consumption 

of reagents needed and/or reducing the number of measurements 
for obtaining calibrator values. 

30 A third object of the invention, in particular in connection 
with flow methods, is to enable compensation for the 
differences that may exist between calibrator and sample 
solution and between runs performed at different times and/or 
at different places. 

35 
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The invention 

We have now realized that these objects can be achieved if 
the calibrator is bound to the matrix before beginning the 
determination of calibrator value in accordance with a 
5 relevent protocol. This type of calibrator will be referred 
to below as a matrix calibrator. The first main aspect of the 
invention is therefore a method in accordance with the 
procedure mentioned initially, and which has the 
characterizing feature that the calibrator, or a reactant 
10 capable of binding to the calibrator, has been bound to a 
matrix which is insoluble in the liquid medium in which 
binding of Reactant* to the calibrator occurs, before 
beginning the determination of a calibrator value. This means 
that the calibrator or the calibrator binder, respectively, 
15 usually has been bound to the matrix already by the 

manufacturer, such that the matrix calibrator is delivered as 
a ready component in a kit. The binding between calibrator 
and matrix normally is of another kind than that obtained 
between Analyte ' and Reactant I when running a sample. 

20 

Matrix calibrators provide great advantages, if transport of 
Reactant* to the calibrator occurs by means of a flow 
(process flow) in a so-called flow matrix to a zone in the 
matrix, which contains the matrix calibrator or the 
25 calibrator binder (calibrator zone, C2) . 

When a calibrator binder is bound to the matrix, the 
calibrator may be either movably (diffusively) pre-deposited 
m the matrix in a zone separated from the detection zone, or 
30 it may be added together with or separately from the sample. ' 

The calibrator binder is usually one member of a specific 
binding pair (reactant pair) , the other member of the binding 
pair being coupled or conjugated to the calibrator substance. 
35 Such specific binding pairs are well-known to a person 
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Skilled in the art, and as examples may be mentioned: 
immunological binding pairs, such as antigen-antibody and 
hapten antibody, biotin-avidin or - streptavidin, 
lectin-sugar, hormone -hormone receptor, nucleic acid duplex 

5 

Flow matrices 

The flow matrix defines the space in which the reactants are 
transported. Thus, the matrix may be the inner surface of a 
single flow channel (such as a capillary) , the inner surface 

10 of a porous matrix having a system of flow channels (porous 
matrix) etc. extending through. This type of matrices is 
called flow matrices. The matrices may exist in the form of 
monoliths, sheets, columns, membranes, single flow channels 
having capillary dimensions, or aggregated systems of such 

15 flow channels etc. They may also exist in the form of 

particles packed in column casings, compressed fibers etc. 
The inner surface of the matrix, i.e. the surface of the flow 
channels, should be hydrophilic, such that aqueous media 
(primarily water) may be absorbed and transported through the 
20 matrix. The minimum inner dimension of the flow channels 

(measured as a diameter for channels having. a circular cross 
section) should be sufficiently large for allowing transport 
through the matrix of the reactants being used. The rule of 
thumb is that suitable matrices are selectable among those 
25 having flow channels with the smallest inner dimension in the 
interval 0.4-1000 fim, preferably 0.4-100 ptm if the matrix has 
a system of mutually communicating flow channels. Flow 
channels having a smallest inner dimension in the upper part 
of the broad interval (up to 1000 fxm) are primarily of 
30 interest for flows driven by an externally imposed 
pressure/suction . 

Matrices of interest are often built up from a polymer, e.g. 
nitrocellulose, nylon etc. The material in the matrix as well 
35 as the physical and geometrical design of the flow channels 
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may vary along the flow, depending on what a certain part of 
the matrix is to be used for (Pharmacia AB WO 96/22532/ Medix 
WO 94/15215) . 

5 Along the flow in the matrix there may be one or more defined 
zones for application of sample, reactants, buffer etc. (A^Z, 
Aj^Z, Agz etc.), and one or more zones for calibrator and/or 
detection (CZ and DZ, respectively) . 

10 Various flow matrices that may be used in the type of tests 
in question are described in previous patent publications. 
See e.g. Behringwerke US 4,861,711, Unilever 88/08534, Abbott 
US 5,120,643 and 4,740,468, Becton Dickinson EP 284,232 and 
4,855,240/ Pharmacia AB WO 96/22532. 

15 

Process flow 

The direction of the flow is from a zone of application of 
sample and/or reactant and towards existing calibrator and 
detection zones (CZ and DZ, respectively) . Precisely which 

20 zones the process flow is to pass is determined by the test 
protocol in question. A process flow may start from a point 
with a. radial spread and a flow front in the form of a 
circular periphery or a part thereof. A process flow may also 
start from a zone in the form of a band and may have a 

25 straight flow front perpendicular to the direction of flow. 

In a less preferred variant, the process flow proceeds from 
an application zone for Reactant*, which at the same time is 
a calibrator zone or a detection zone. In this variant the 
30 flow is preferably radially spread from the zone of 

application, and may pass additional calibrator zones and/or 
detection zones. 

Flow through the matrices may be achieved by influence from 
35 capillary forces, e.g. by starting off with a substantially 



1^ 
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dry matrix. A suckang body may be placed at the very end of 
the flow as an aid. By means of an imposed electrical field 
dissolved components may be transported from the zone of 
application to a detection/calibrator zone 

5 

The utilized flow is preferably lateral, i.e. parallel with 
the upper surface of the matrix. Also other types of flows 
such as in depth in the matrix, may be used. 

10 Calibrator and detection zones in flow matrices 

The flow matrix used in the preferred embodiment exhibits one 
or more distinct zones with calibrator (calibrator zones 
C21, CZ2, CZ3 etc.). Each calibrator zone contains matrix 
^ calibrator in an amount such that the measurement signal from 
15 Reactant* (calibrator value), detected in the zone when a 
flow passes, distinctly corresponds to a certain amount of 
analyte in the sample (standard amount) . 

The calibrator- may be selected in the same way as previously 
20 was the case for the types of tests in question. Using flow 
methodology and arranging for sample (the analyte) to be 
transported through a calibrator zone, the calibrator should 
be selected such that it does not bind to the analyte. if the 
calibrator is able to bind analyte it imposes special 
25 requirements on the position of the calibrator zone in 
relation to the zone of application of sample. See belc 



Low, 



The amount of calibrator that has bound to a calibrator zone 
does not need to be the same as the corresponding standard 
amount. This is because the binding activity in relation to 
Reactant* often is changed, when the calibrator substance is 
bound to a matrix. 



If it is desirable to determine antibodies with different 
specificity but from the same species, of the same Ig clas. 
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or Ig subclass, it is preferred that the calibrator exhibits 
a binding site which is unique for the species, the class, or 
subclass. As a rule this means that a calibrator for 
determination of antibodies exhibits an epitope which is 
5 present in a constant domain of the antibodies in question, 
for mammal antibodies primarily a part of Ig{Fc). 

One and the same matrix may exhibit one or more detection 
zones (DZl, DZ2 , DZ3 etc.) together with one or more 

10 calibrator zones. In the detection zone, complexes containing 
Analyte' and Reactant* bind to the matrix via the initially 
mentioned Capturer, which is firmly fixed in a DZ . If 
Reactant I binds to the matrix via the Capturer, Reactant I 
need not be immobilized in the matrix from the start but may 

15 either be movably (diffusively) pre-deposited in the matrix 
in an area or zone separated from the detection zone, or it 
may be added together with or separately from the sample. 

If there are several calibrator and/or detection zones in the 
2 0 same flow matrix, the greatest advantages with the invention 
are achieved if several of the zones are located along the 
same process flow. 

If there are several detection zones (DZl, DZ2 , DZ3 etc.) in 
25 one and the same matrix, these may correspond to different 
analytes. One can utilize the same calibrator for analytes 
having equivalent binding sites. If the analytes lack 
equivalent binding sites one calibrator is required for each 
analyte. If all analytes have the same equivalent binding 
30 site the simpliest condition will be at hand. The same 

calibrator, the same calibrator zones and the same Reactant* 
may then be utilized for all analytes. 

Calibrator zones and detection zones may be geometrically 
35 designed in various manners (rectangular, circular, linear, 
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dot-Shaped etc.). The zones may have different configurations 
relative to each other. Good configurations are such wherein 
a common flow consecutively or simultaneously penetrates 
several zones, in particular zones of different kinds (DZ and 
5 C2) . An example of consecutive penetration is parallel zones 
located after each other in the same process flow. An example 
of simultaneous penetration is zones located next to each 
other on the same circular periphery, where the process flow 
is radially spread from the centre of the corresponding 
10 circle. Combinations of these variants may be used, i.e. 

apart from zones on a circular periphery there are also zones 
on the periphery of circles which are concentric with the 
first-mentioned circular periphery. Simultaneous penetration 
may also be achieved with a straight flow front having 
15 detection and calibrator zones located next to each other at 
the same distance from the starting point of the process 
flow. 

If several detection zones and/or calibrator zones are 
2 0 located in the same process flow, a measurement signal for 
these zones may be obtained in one and the same test 
run/reagent application. If there are several calibrator 
zones in the same process flow, a dose-response curve 
(calibration curve) or algorithm may be set up for the values 
25 obtained for the same application of Reactant* . A calibrator 
zone that exists together with a detection zone in the same 
flow may function as a positive internal calibrator (PIC) . 

In one variant a matrix is utilized exhibiting at least one 
30 calibrator zone (CZl, CZ2 , etc. (positive internal calibra- 
tors)) and at least one detection zone (DZl , DZ2 , etc.) in 
combination with one or more separately obtained calibrator 
values. The separately obtained calibrator. values need not 
refer to the same conditions under which the sample is to be 
35 run. To the extent separate calibrator values, calibration 
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curve and algorithm are intended to be used during a longer 
period of time, reference is made to master values, master 
curve and master algorithm, respectively. 



5 The use of separately obtained calibrator values involves: 

i- letting sample and Reactant* pass a detection zone 

(DZ) and a positive internal calibrator (PIC, CZ) 
in a matrix exhibiting both DZ and CZ, 

ii. determining the measurement signal from a CZ (PIC 
0 value, CZ) and from DZ, 

iii. comparing the PIC value with corresponding 
separately obtained calibrator value (s), whereby 
any deviations are a measure of deviations between 
the conditions under which the sample has been run, 

5 and the standard conditions applying to the 

separate calibrator value (s), 

iv. adapting the measured signal for the sample (sample 
value) to the conditions applicable for the 
separately obtained calibrator values, and then 

0 V, obtaining the amount of analyte in the sample by 

comparing the adapted measurement signal for the 
sample with the separate calibrator value (s) . 



Alternatively, one may adapt the separate calibrator values 
5 to deviations in conditions and then directly compare a 

measured sample value with adapted calibrator values. This is 
equivalent to the steps (iv) and (v) above (called vice versa 
in claims) . In the steps (iv) and (v) it is, of course, 
included as an alternative to adapt the corresponding 
0 calibration curve or algorithm in order to calculate the 

level of analyte by comparing the sample value with either of 
these . 
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What has been said above, applies, of course, also to the 
case that a binder for the calibrator has been bound to the 
calibration zone(s) of the matrix. 

5 A calibrator and detection zone in the same process flow will 
reduce previous sources of error having been caused by 
differences in sample and calibrator. A positive internal 
calibrator and several calibrator zones in the same process 
flow will completely or partly compensate for variations in 
10 flows between separate runs. The spread in the measurement 
result should be lower while internal as well as external 
factors may be compensated for completely or partly. The 
problem with sample and calibrator having different 
compositions is eliminated. For near patient tests, the 
.5 internal calibrator will be able to provide a well defined 
limit as to what constitutes a positive response, and to 
provide the quality assurance which today is missing for 
these types of tests'. 

0 The anchoring of the calibrator to the matrix may take place 
via covalent bonding or via physical adsorption, biospecific 
affinity etc. Like prior art in this field the invention may 
utilize combinations of binding types, such as covalent 
bonding to the matrix of a biospecific affinity reactant 

5 directed to the calibrator. Specifically, physically adsorbed 
or covalently bonded streptavidin in combination with a 
biotinylated calibrator may be mentioned, or a similarly 
bound antibody directed to the calibrator. Anchoring of the 
calibrator to the matrix may take place via particles having 

0 been deposited in/on the matrix, and to which the calibrator 
IS covalently, physically adsorptively or biospecif ically 
etc. bound. The particles attach to the matrix either because 
their size has been selected such that they cannot be ' 
transported through the matrix, or via physical adsorption. 

5 See i.a. Abbott/Syntex US 4,740,468; Abbott EP 472,376; 
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Hybritech EP 437,287 and EP 200,381; Grace & Co EP 420,053; 
Fuji Photo Film US 4,657,739; Boehringer Mannheim WO 
94/06012 . 

5 The Capturer may be bound to a detection zone according to 
the same principles as those applying to a calibrator. In one 
and the same process flow a calibrator and Capturer may be 
bound to their respective zones in the same way or in 
different ways. What has been said above concerning the 
10 anchoring of the calibrator and the Capturer, is, of course, 
also applicable to the anchoring of a binder for the 
calibrator substance. For example, the above mentioned 
combination of a biotinylated calibrator substance and 
physically or covalently bound streptavidin may be used. 

15 

Zone of application of sample (AgZ) 

The zone of application of sample may be located upstream or 
downstream in relation to calibrator zones, preferably 
upstream. In case the matrix calibrator has been selected 
20 such that it binds analyte, the zone of application of sample 
must be located downstream of the matrix calibrator. In 
relation to detection zones the zone of application of sample 
should always be located upstream in useful embodiments. 

25 In certain less preferred embodiments it is conceivable to 
apply sample in a calibrator or detection zone. 

Zone of application of Reactant* (Ap*Z) and other biospecific 

affinity reactants (Aj^Z) 

30 An application zone for Reactant* (Aj^*Z) should always be 
located upstream of the calibrator zones. 

If there is a detection zone in the process flow, the order 
of the zones of application of biospecific affinity reactants 
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Should ensure that Analyte' is transported into its detection 
zone before or simultaneously with Reactant*. One or more 
reactants may be added in the same zone of application. If 
the zone of application is common to sample and at least one 
reactant, let us say Reactant*, application may occur 
simultaneously, e.g. by having mixed a sample and a reactant 
before they are applied in the zone. If desired, the mixture 
may be preincubated such that the reactant will bind to the 
analyte or to other components in the sample, as intended, 
before application of the sample. Having knowledge of various 
protocols, the skilled person will be able to easily 
determine which zones he needs and the possible order 
thereof . 

.5 If Reactant I is present in dissolved form, the matrix has a 
zone of application for it at the same time as there is a 
Capturer firmly fixed in the detection zone. If the Capturer 
requires additional Siospecific affinity reactants in order 
to bind Reactant I (see under "Technical field"), there are 
0 zones of application for these reactants. Zones of 

application for Reactant I, when it is not a Capturer, and 
any additional reactants must be positioned such that 
Reactant I reaches the detection zone before or at the same 
time as Analyte'. If Reactant I is in soluble form, the 
5 Capturer may preferably be one member of a specific binding 
pair, the other member of which is coupled or conjugated to 
Reactant I. Exemplary specific binding pairs are 
immunological binding pairs, such as antigen-antibody and 
hapten- antibody, biotin-avidin or - streptavidin, lectin- 
0 sugar, hormone -hormone receptor, nucleic acid duplex. 

If both the calibrator and Reactant I are in soluble form to 
then bind to the matrix via specific binding pairs, these two 
bxnding pairs are, of course, different. 
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In certain less preferred embodiments biospecific affinity 
reactants (inclusive Reactant*) may be applied in a 
calibrator or detection zone. See under the heading "Process 
flow" . 

5 

Reactants utilized in the method may be predeposited in their 
respective zone or may be added in connection with performing 
the method of determination. Predepositing involves 
application of the reactant in question in advance in such a 
10 way that it will not spread outside its zone of application 
until a flow of liquid is initiated in or passes the zone. 



Predeposition of reactants may take place by methods known 
per se. See for example (Behringwerke US 4,861,711; Unilever 

15 WO 88/08534; Abbott US 5,120,643; Becton Dickinson EP 

284,232). It is important to take into consideration the fact 
that a predeposited reactant should easily dissolve when 
liquid passes through the zone of application in question. In 
order to achieve quick dissolution it is common to 

20 incorporate/codeposit reactants in/with substances that 
quickly dissolve. This type of substances are often 
hydrophilic having polar and/or charged groups, such as 
hydroxy, carboxy, amino, sulphonate etc. In particular there 
may be mentioned hydrophilic quickly soluble polymers, e.g. 

25 having carbohydrate structure, simple sugars including mono-, 
di- and oligosaccharides and corresponding sugar alcohols 
(mannitol, sorbitol etc.). It is common practice to first 
coat the zone of application in question with a layer of the 
quickly soluble substance, whereupon the reactant is applied, 

30 possibly followed by one additional layer of quickly soluble 
substance. An alternative way is by incorporating the 
reactant in particles of quickly soluble material, which then 
is deposited in the zone in question of the. matrix. 
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Zones for buffer (At>2) 



Buffer systems that are required .ay be included in solutions 
added simultaneously with samples and reactants. In conven- 
txonal techniques addition of buffer takes place in the zone 
of application that is located upstream of all other zones of 
application. This has often been equal to the sample 
application zone. In the present invention buffer may in 
principle be added in an optional position along the flow of 
transport. See below. 



10 



in^a co-pending PCT application "Analytical method comprising 
addition in two or more positions and a device and test kit 
therefor" (based on SE 9704934-0) there is disclosed an 
invention, which in one variant provides a preferred 
15 embodiment of the present invention. This application is 
hereby incorporated by reference in the present text The 
invention in this separate patent application is based on the 
discovery that liquid from two subsequent zones (AZ2 and AZl) 
in a flow matrix may migrate after each other without mixing 
20 This Will be achieved if liquid is applied to the zone (AZl) 
located downstream before or essentially simultaneously with 
application of liquid to the zone (AZ2 ) located upstream 
This discovery has led to the ability to achieve zonewise 
migration of any reactants present in the liquids, towards a 
detection zone. If the zone of application of sample (AgZ) is 
located downstream of the zone of application of Reactant* 
<Ar*Z) , and if liquid is applied to Ar.Z and sample to AgZ, 
the analyte may migrate into the detection zone before the 
liquid containing Reactant* does. If there is one zone of 
application for liquid alone (buffer) (a^Z) between Ar.Z and 
AsZ, a wash of the detection zone DZ is obtained between 
capture of analyte and Reactant* . Such an intermediate buffer 
zone (AgZ) may also ensure that a reactant (including 
analyte) , that is applied in a zone located downstream, 
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reaches DZ before a reactant, starting from a zone of 
application located upstream. The latter may be important if 
the matrix as such retards the reactant that has been applied 
in the zone located downstream. 

5 

Reactants may be included in the liquid that is applied to a 
zone. Alternatively they may be pre-deposited in the zone 
where the corresponding liquid is to be applied, or in a zone 
that is located between this and the nearest zone that is 
10 located downstream, for application of liquid. Sample (the 
analyte) normally is applied in the form of liquid. 

This embodiment of the invention is particularly interesting 
for sequential methods of the type in question in flow 
15 matrices, i.e. methods wherein the matrix in addition to a 

calibrator zone also contains a detection zone, and where the 
sample/analyte is to be transported into the detection zone 
before liquid containing Reactant*. 

2 0 Analytically detectable reactant (Reactant*) 

Usually analytical detectability of a reactant is obtained 
because it comprises an analytically detectable group. Well- 
known examples of often used groups are enzymat ically active 
groups (enzyme, cofactor, coenzyme, enzyme substrate etc.), 

25 fluorophore, chromophore, chemiluminescent , radioactive 

groups etc. Groups being detected by means of a biospecific 
affinity reactant are also usually referred to this category, 
e.g. biotin, hapten, Ig-class, Ig-subclass and Ig-species 
specific determinants etc. In the invention, particles the 

30 surfaces of which have been coated with a biospecific 

affinity reactant have proved to be particularly good. The 
particles may contain any of the previously mentioned 
detectable groups, such as fluorophore groups , or they may be 
coloured (= containing chromogenic groups) . Useful particles 

35 often have a size in the interval 0.001-5 /zm, preferably 
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Ir'l'', T' ""^^ spherical and/or monodisperse 

or polydasperse. They .ay have colloidal dimensions, so- 

siii'in"^ "'"""^ -P"^"--! and .onodisperse having a 

Size .n the interval 0.001-1 . Well-known particulate 
label group, are metal particles (such as gold sol) non- 
metal particles (such as SiO^, carbon, latex and killed 
erythrocytes and bacteria). In certain cases it has been 
emphasized that the particles should be non-sedimentable 
10 ."/L'sa'r -n^itions. ,see Pharmacia AB, „o 



See 



also Unilever, BO 88/08534; Abbott, us 5, 120, 643,. Becton 
DlcJtlnson, EP 284,232. J==cton 



15 in connection with the development of matrix calibrators we 
have surprisingly found that good results may be obtained if 

one simultaneously utilizes.- 

(a) Reactant* where the detectable group is particles 
as disclosed above, and 
20 (b) a detection zone in which the Capturer attaches to 

the matrix via particles (anchoring partidles) , 
having dimensions that would allow transport of the 
particles through the matrix. 

25 We have achieved a functioning system wherein label particles 
and anchoring particles have had substantially the same 
dimensions, which means that in all probability the label 
particles may be larger than the anchoring particles and vice 

defined by the matrix. The system may function with as well 
as without predeposition of Reactant*. This embodiment is 
described in more detail in a co-pending PCT-application 

Analytical method using particles and test kit for 
performing the method" (based on SE 9704935-7) . Also this 
latter application is incorporated by reference. Applied to 
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the present invention this means that Reactant* has particles 
as an analytically detectable group according to a above, and 
that the calibrator and/or the Capturer binds to the matrix 
via particles according to h above. 

5 

Relevant test protocols 

The invention may primarily be applied to non- competitive 
(non-inhibition) test variants, but also to competitive 
(inhibition) test variants, if these involve that a complex 

10 is formed with an analyte-related reactant bound between 
Reactant I and Reactant*. The protocols may be run as 
simultaneous or sequential variants. By simultaneous methods 
is meant that Reactant* and Analyte ' are co- transported 
during at least a part of the transport towards the detection 

15 zone, and preferably reach the latter simultaneously. By 
sequential method is meant that Analyte' during at least a 
part of the transport towards the detection zone migrates in 
front of Reactant*, and preferably reaches the detection zone 
before Reactant*. Illustrative examples are given below. 

20 relates to firm anchoring to the matrix from the start. " " 

relates to binding via biospecific affinity. It has been 
assumed that the reactants are monof unct ional with regard to 
the binding sites being utilized. 



5 A^Sandwirh protocol : Reactant I (= Capturer) and Reactant* 

have biospecific affinity to the analyte (= Analyte'). x 
is the number of moles of Reactant I on the matrix, y is 
the number of moles of Analyte' (= moles of Reactant*) 
that has been captured on the matrix via Reactant I . 
0 Formed complex: 

Matrix [-Reactant I ] [ -Reactant I---Analyte' Reactant*]^ 

B.,Sandwirh protocol; Reactant II (= Capturer) has 

biospecific affinity to Reactant I, which in turn has 
biospecific affinity to the analyte (= Analyte'), 
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Reactant* has biospecific affinity to the analyte. x is 
the number of moles of Reactant II on the matrix y is 
the number of moles of Analyte ■ (= n.oles of Reactant*) 
that has been captured on the matrix via 
Reactant II--Reactant I . z . y is the number of moles 
of Reactant I that has been captured on the matrix via 
Reactant Ii . 

Formed complex: 
Matrix [-Reactant II] [-Reactant II -- -Reactant l]^- 
.vt -Reactant II---Reactant I -- -Analyte --- -Reactant* ] y ^ 

, Proror-n1 of inhlMrmn n ^: Reactant I is an analyte 
analogue (= Capturer) and has binding sites that are 
equivalent with the binding sites on the analyte 
Analyte' is a reactant that has biospecific affinity to 
the analyte and to Reactant I. Reactant* has biospecific 
affxn.ty to Anal-yte ■ . Analyte- is included in the formed 
complex in an amount that is related to the amount of 
analyte in the sample, x is the number of moles of 
Reactant I on the matrix, y is the number of moles of 
Analyte' (= number of moles of Reactant*) that has been 
captured on the matrix via Reactant I. 
Formed complex: 

Matrix [-Reactant I] [-Reactant I— Analyte -Reactant*] 

25 y 

Analytes in sample 

The invention is primarily adapted for determination of bio- 
InltLn '"'"''"^ reactants (analytes) of the types mentioned 
xnitially. Great advantages are obtained for analytes 
30 occurring in multiple forms, which have as a common 



20 
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For non -competitive methods (sandwich) the analyte may be an 
antibody directed to an antigen (including allergen) , or 
hapten (Test protocols A and B above) . Reactant I in this 
case is the antigen or the hapten to which the antibody is 
5 directed, and Reactant* is an antibody directed to the 
analyte. Alternatively Reactant* is the antigen or the 
hapten, and Reactant I is an antibody directed to the 
analyte. For non- competitive methods the analyte may also be 
an antigen, Reactant* and Reactant I being antibodies 

10 directed to the antigen. As examples of analyte-antigen may 
be mentioned immunoglobulin, possibly of a particular Ig 
class or Ig subclass. When the analyte is an antibody or an 
immunoglobulin, Reactant* and Reactant 1, respectively, may 
exhibit biospecific affinity towards an Ig determinant that 

15 is specific for an Ig class such as IgA, IgD, IgE, IgG or IgM 
and/or for a subclass if present (e.g. IgGl, IgG2 , IgG3 or 
IgG4) , and/or for a certain species. This means that 
Reactant* and Reactant I, respectively, normally is an 
antibody exhibiting some of these specificities when the 

2 0 analyte is an antibody or an immunoglobulin. 

Competitive variants are primarily applicable to low 
molecular analytes. In the test protocol C above the analyte 
may be an ant igen/hapten, in which case Reactant I is the 
25 antigen/hapten bound to the matrix, Analyte' is an antibody 
directed to the antigen/hapten, and Reactant* is an antibody 
directed to Analyte ' . 

It has been particularly interesting for the inventors to be 
30 able to measure analytes the occurrence and/or amount of 

which being related to autoimmune diseases and allergy. It is 
particularly interesting to measure ant i -allergen antibodies 
of IgE or IgG class, for the latter preferably with emphasis 
on some of the mentioned subclasses. Measurement of allergen 
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specific antibodies may be employed in connection with 
diagnosing of igE mediated allergy. 

Samples 

5 Relevant samples may be of biological origin, e.g. from 
different body fluids (whole blood, serum, plasma, saliva, 
urxne, tear liquid, cerebrospinal fluid etc.), extracts from 
biological tissue, from cell culture media, processing 
procedures in biotechnology, from foodstuff, from the 
10 environment (environmental analysis samples) etc. The samples 
may be pretreated in order to fit e.g. the matrix, the test 
protocol involved etc. 



A second aspect of the invention 

15 This aspect of the invention relates to a test device where 
the matrix calibrator constitutes a central point. The matrix 
calibrator is used in analytical methods for transferring 
measured signal values (sample values) for a complexed, 
analytically detectable reactant (= Reactant*) to real' 

20 amounts of analyte in a sample, in connection with performing 
an analytical method utilizing biospecific affinity 
reactions. As in the method aspect Reactant* is complexed in 
an amount that is related to the amount of analyte in a 
sample. The most important type of analytical methods for 

25 which the device may be used are those for which the method 
of the invention is used, that is methods where one forms 
complexes comprising Reactant I -- -Analyte '-- -Reactant * . 
Reactant I, Analyte', Reactant* and --- have the same 
meanings as in the method aspect . 

30 

The device is characterized by exhibiting: 

a) a flow matrix in which there is an area of process 

flow for transport of Reactant*, and in that this 
area comprises 
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i. one or more calibrator zones (CZl, CZ2 etc.) 
comprising a calibrator, or a binder for the 
calibrator, that is firmly anchored to the matrix, 
the amounts of calibrator or calibrator binder, 
5 respectively, being different for at least two 

calibrator zones, and the calibrator exhibiting 
binding sites to which Reactant* may bind, when 
Reactant* is transported through a calibrator zone, 
and 

ii- application zone for Reactant* (Aj^*Z) located 

upstream of said one or more calibrator zones. 

If the calibrator zone/zones instead of the calibrator 
contains a binder for calibrator substance, the device 
15 preferably also contains: 

b) calibrat or which is movably (diffusively) pre- 
deposited in or downstream of A3Z. 

Preferably, the device is included in a kit which comprises: 

c) Reactant* which may be predeposited in Aj^*Z. 

20 

The process flow may also contain (a) a detection zone (DZ) 
located downstream or coinciding with Aj^^Z, and in which 
there is a firmly fixed Capturer via which Reactant* may bind 
to DZ, and (b) a zone of application for sample (AgZ) located 
25 upstream or coinciding with said DZ . Aj^^Z may be located 
upstream or downstream or coincide with AgZ (if present) , 
preferably upstream or downstream. If A3Z and DZ are present 
in the same process flow as the calibrator zones, A3Z is 

preferably located upstream and DZ preferably downstream of 
30 existing calibrator zones. 

In preferred embodiments the firmly anchored reactant 
(Capturer) has biospecific affinity to the analyte or to an 
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analyte-related reactant that may be analytically detectable 
Analyte related reactant is primarily relevant to competitive 
test variants. 

5 Calibrator substance is selected in the same way as in the 
method aspect of the invention. In those cases where the 
selected calibrator substance exhibits biospecific affinity 
to the analyte, the corresponding calibrator zone shall be 
located upstream of AgZ . 



10 



15 



Additional details regarding calibrators, zones, reactants, 
matrices, process flows, test protocols, samples etc. are 
apparent from the description of the method aspect of the 
invention. 

The invention will now be illustrated with a number of 
examples showing various preferred embodiments thereof. The 
invention is defined by the attached claims and what is 
disclosed in the description. 



20 



EXAMPLE 1: DETERMINATION OF BIRCH SPECIFIC IgE WITH CARBON 
PARTICLE CONJUGATE AND WITH CALIBRATOR BOUND TO THE MATRIX 

2 5 Methods and materials 

Phenyldextran (degree of substitution: 1 phenyl group on each 
fifth monosaccharide unit = 20%, Mw dextran 40,000, Pharmacia 
Biotech AB, Uppsala, Sweden) was adsorbed to polystyrene 

30 particles (0.49 Bangs Laboratories, USA) by incubations 
under stirring with phenyldextran dissolved in deionized 
water to l) 5 mg/ml , 10% particle suspension, RT 1 h, 2) 5 
mg/ml, 5% particle suspension, RT 1 h, 3) 20 mg/ml, i% 
particle suspension, RT overnight 15 h. The particles were 

35 subsequently washed twice with deionized water. The particle 
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suspensions were centrifuged between each incubation and wash 
(12,100xg, 25 min, Beckman, J-21, JA-20, 10,000 rpm) . The 
particle suspension was finally sonicated (Ultrasonic bath, 
Branson 5210, 5 min) . 

5 

Co u pl ing of human TqE (hToK) to pol ystv^^rif:^ p^r-t-ir-l^ (= hTgR 
parti c1 es) : Human IgE was coupled to phenyl dext ran coated 
polystyrene particles with CDAP ( 1 - cyano-4 -dimethylamino- 
pyridinium bromide (Kohn J and Wilchek M, FEES Letters 
10 154(1), (1983) 209-210). 

Desalting and change of buffer of hIgE were performed by gel 
filtration (PD-10, Pharmacia Biotech AB, Sweden) in NaHC03 , 

0.1 M, pH 8.5. 278 mg of polystyrene particles (as above) in 
15 2% solution in 30% (by volume) acetone were activated with 
4,2 ml CDAP (0.44 M) and 3 . 4 ml TEA (0.2 M triethylamine , 
Riedel-de Haen, Germany) . CDAP was added during stirring for 
60 s and TEA during 120 s. The particles were washed with 30% 
(by volume) acetone and centrifuged at 12,100xg (25 min, 
20 Beckman, J-21, JA-20, 10,000 rpm). 25 mg of hlgE were coupled 
to the activated particles in incubation with stirring 
overnight at +4°C, Then the particles were centrifuged before 
deactivating with glutamic acid 0.05 M and aspartic acid 0.05 
M in NaHC03 t>uffer. Incubation was performed with stirring 

25 overnight at +4°C. Coupled particles were washed with 0.1 M 
NaHC03 twice with 20 mM borate buffer pH 8.5. The 

particle concentration was determined spectrophotometrically 
at AgQQ nm with untreated particles as reference. 

Concentration of coupled protein was determined by having 
30 radioactive human IgE present during coupling. 



Extrr^rrion of r3 (birch po1lf=^n. Bf^tulr^i verrucosa) : 1 part 

(weight) of birch pollen (Allergon, Sweden) was extracted 
with 10 parts (volume) 0.1 M of phosphate buffer (denoted 



wo 99/36777 



PCT/SE98/02464 



26 

1/10), pH 7.4. The extraction lasted for 2 hours on a shaker 
table at +4°C. The extract was centrifuged at 4000 rpm for 
1.75 h. After filtering the solution was applied to a PD-10 
column and eluted in 0.1 M NaHC03 , ^-^ (denoted 1/14). 

5 

CQuplinp of t--^ extract to a r > o1 v i=; i - .vr-pnf=> p^r-tiri^ (t-^ 
parM r1 f^ . s) : t3 extract (1/14) was coupled with CDAP (Kohn and 
Wilchek, FEES Letters 154(1) (1983) 209-210) to polystyrene 
particles coated with phenyl dextran . Polystyrene particles 

10 (400 mg, coated with phenyldextran as above) in 30% (by 

volume) acetone, 2% particle suspension, were activated with 
60 mg of CDAP (100 mg/ml in 30% acetone) and 0.48 ml 0,2 M 
triethylamine' (Riedel-de Haen, Germany) . CDAP was added with 
stirring and TEA was added dropwise during 9 0 seconds and 

15 stirring for 120 s in total. The reaction was quenched by the 
addition of 30% acetone (4 times volume) and centrifuging at 
12,400xg for 35 min . The particles were washed once with 
deionized water. 32 ml of t3 extract in 0 . 1 M NaHC03 , Q-^' 
were added to 80 mg of the activated particles and coupling 

20 was continued for 1 hour on a shaker table. Then the 

particles were centrifuged before they were deactivated with 
0.05 M aspartic acid och 0.05 M glutamic acid in 0.1 M 
NaHC03, 8.5. Incubation on shaker table overnight at +4'*C. 

The particles were washed by centrifuging in 1) 0.1 M NaHC03 , 

25 0.3 M NaCl, pH 8.5; 2) 0.1 M Na acetate, 0.3 M NaCl, pH 5; 3) 
0.1 M NaHC03, 4) 2 0 mM Na borate, pH 8 . 5 . 



The particle concentration was determined spectrophoto- 
metrically at 600 nm with uncoated polystyrene particles as 
3 0 reference. 

Adsorptjnn of anti-hnman TgF. ant ibody ^o r^Thon parti df^.g 
(carbon partir-ie con-inaate = Pf^a^'^;:^n^* ^ . Monoclonal anti-hlgE 
was adsorbed to carbon particles (splOO from Degussa, 
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Germany). See Pharmacia AB, WO 96/22532. The ready suspension 
was diluted with buffer to 400 /ig of carbon particles per ml. 

Deposition of t3 part.irlec; on membrane in a df^^P^r-^ ion •znne>. z 
5 On sheets of nitrocellulose with polyester backing (Whatman, 
8 fjLTu, 5 cm wide) 4% of the above-mentioned t3 -coupled 
particles were applied with Linear Striper (IVEK Corporation) 
with a flow of 1 /xl/s and 1 /il/cm as a straight zone. The 
sheets were dried for 1 hour, 30 °C, whereupon the sheets were 
10 cut at right angles relative to the zone to 0.5 cm wide 

strips (Matrix 1201 Membrane Cutter, Kinematics Automation) . 



Deposition of hlgE particle.^ in ca 1 i bratnr - ?.nnec; , On nitro- 
cellulose sheets with polyester backing (Whatman, 8 /xm, 5 cm 

15 wide) hlgE particles were deposited as parallel calibrator 
zones with Linear Striper (IVEK Corporation, USA) . The flow 
was 1 ^1/s and 1 /il/cm. Sheets intended for strips having 
only calibrator zones were coated with six parallel zones. 
hlgE concentrations in the zones were 0, 0.84; 3.4; 14; 54.2 

20 and 217 ng hIgE/0.5 cm. Before performing the deposition the 
hlgE particles were diluted in borate buffer (20 mM, pH 8.5, 
Dextran T5000 4.2% w/w, sorbitol 5.8% w/w) . All zones also 
comprised 1% phenyldext ran- coated particles in order to yield 
the same amount of particles in each zone. On a separate 

25 nitrocellulose sheet there was deposited a zone with hlgE 
particles (14 ng hIgE/0.5 cm, PIC = positive internal 
calibrator) , and in a parallel zone t3 particles as above 
(detection zone) . The deposition took place with the same 
parameter as for hlgE particles. The sheets were dried 1 h, 

30 30**C, and were then cut, perpendicularly relative to the 
zones, to strips 0.5 cm wide (Singulator: Matrix 1201 
membrane cutter, Kinematic automation, USA) . 

Test procp^Hn-r^- Strips were mounted on a plane plastic 
35 surface. At the top (0,5 cm) on the strip a sucking membrane 
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was placed (width 3 cm, Whatman, 17 Chr) . To obtain a 
constant pressure metal weights were put on the sucking 
membranes. 10 mm from the lower edge a 2 mm wide Inplastor 
strip was mounted (preglued polyester film) . The Inplastor 
5 strip should prevent applied liquids from flowing out over 
too large a portion of the membrane. To the lower end of the 
strip there was applied 30 fxl of sample or buffer in the 
alternative. After suction of the sample volume the following 
components were applied in the given order: 15 /il buffer, 15 

10 fil carbon particle conjugate as above and 30 + 30 fil buffer. 
Th^_ buffer was: NaPO, 0.1 M, BSA 3%, NaN3 0.05%, sucrose 3%, 
NaCl 0.5%, phenyldextran 0.25%, bovine gammaglobulin 0.05%, 
pH 7.5. The degree of blackening of the reaction zones was 
measured as absorbance with ultroscan (Ultroscan XL, Enhanced 

15 Laser Densitometer, LKB) . 



Results 



20 



A) Activity determination on depo.Qii igE calibrator curve 

against IgE calibrators (24 °C) run as samples on separate 
strips with anti-hlgE antibody in the binding zone. 



Table 1 : 

Deposited. Calculated Abs (xlOOO)* 

amount IgE KU/L 

25 1 0.84 0.27 46 

2 3.4 0.48 109 

-^^ 0.71 266 used below as positive 

internal calibrator 

^ 54.2 2.7 619 



30 5 217 66.3 



1882 



* - absorbance on a reaction zone after carbon particle 

conjugate having bound. 
B) Determination of birch specific IgE antibody in patient 
samples run at 18, 24 and 37°C, with and without positive 
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internal calibrator (PIC) in order to adjust the standard 
curve (run at 24 ''C) . 

Table 2 : Results (KU/L) with and without corrected calibrator 
curve : 

Corrected Not corrected 

Sample 1 1.3 l.l 1.4 0.83 1.1 1.8 

Sample 2 6.9 5.5 6.7 5.1 8.6 20 

The results show that it is possible to compensate for the 
variation in the separate runs by using positive internal 
calibrators. In addition the results show that it is possible 
to use predeposited calibrators. 



15 



The embodiment shown in this example may be modified such 
that one or more of the following criteria are met, (a) has 
predeposited Reactant* in a zone of application and/or (b) 
has a zone of application of sample located downstream or 
20 upstream of the zone of application of Reactant*, (c) has 

zones allowing simultaneous addition of Reactant* and sample. 

EXAMPLE 2: DETERMINATION OF BIRCH- SPECIFIC IgE WITH 
FLUORESCENT DETECTION PARTICLES AND WITH A CALIBRATOR PRE- 
25 DEPOSITED IN THE APPLICATION ZONE 

Methods and materials 

Coupling nf sl-r-f^^ptavi d-i n to pnl y^tyr-f-n ^-. pa r 1 1 r- 1 .g ■ 
Streptavidin (Amersham Pharmacia Biotech AB, Sweden) were 

30 covalently coupled to phenyl dext ran- adsorbed polystyrene 
particles with CDAP (l-cyano-4-dimethylaminopyridinium 
bromide) (Kohn J and Wilchek M, FEBS Letters 154 (1) (1983) 
209-210) , according to the description in Example 1 above for 
hIgE. The coupled particles were washed three times with 50 

35 mM NaP04, 0.05 % NaN3 , pH 7.4. The particle concentration was 
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determined spectrophotometrically at A600 nm with untreated 
particles as reference. 

Depo . qirinn nf Rl-rpnravi d1 n-rnnpl p ; ^-rt -i r-l ^« pr^ 
5 n i trorplluloRp memhrflnf s : To nitrocellulose sheets with 
polyester backing (Whatman, 8 jam, 5 cm wide) were applied 
with Linear Striper (IVEK Corporation) zones of: 

1) streptavidin-coupled particles diluted to 1 % particle 
content i 10 mM NaP04 , 5 % sucrose, 5 % dextran T5000, 0.01 % 

10 NaN3, pH 7.4; 

2) t3 -coupled particles, prepared according to Example 1, 
diluted to 4 % particle content in 50 mM NaP04 , 10 % sucrose, 
0.05 % NaN3, pH 7.4. The deposition flow was 2.5 ]xL/cm and 
the rate was 20 mm/sec. 



15 



The deposits were dried for 1 hour at 30°C, and the sheets 
were cut to 0.5 cm wide strips (Matrix 1201 Membrane Cutter, 
Kinematics Automation) . 

2° ^"iJPling of anri-biqE antihodif^s ^o H ^^Pr-^^r^r. 

Antibodies to hIgE which had been cleaved with pepsin to 
fab '2 fragments were coupled to fluorescent polystyrene 
particles having aldehyde groups on their surface (Molecular 
Probes C- 17177 TransFluoSpheres , aldehyde- sulphate 

25 microspheres, 0.1 ^im, 633/720, 2 % solids). 23 mg of antibody 
were then coupled to 66 mg of particles in 50 mM NaP04 
buffer, pH 6.5, overnight at room temperature, whereupon 205 
JXL of NaCNBH4 (5 M) were added to reduce the coupling for 3 
hours at room temperature. Centrif ugation was performed at 

30 20,800 X g (50 min in Eppendorf 5417R, 14, 000 rpm) , and 

deactivation in glutamic acid 0.05 M and aspartic acid 0 . 05 M 
in deionized water, pH 6.5, was then carried out overnight 
with stirring at room temperature. After centrif ugation at 
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20,800 X g for 50 min, blocking was performed with 0.2 % BSA 
in 50 mM NaP04 , pH 7.4, with 0.05 % NaN3 , and incubation took 

place at +4°C. Centrif ugat ion was then performed again at 
20,800 X g for 50 min followed by two washes with blocking 
5 buffer which was then also used for storage. The particle 
concentration was determined in a fluorimeter ( Perkin-Elmer 
LS50B) with a standard curve prepared with the original 
particle. The coupled protein during the coupling was 
determined by having radioactive anti-hlgE present during the 
10 coupling. 



Biot inylat i on of hTgFl : Biot inylat ion of hIgE was performed 
according to the conditions recommended by the supplier 
(Pierce) . hIgE was desalted by gel filtration with PD-10 

15 (Amersham Pharmacia Biotech AB) in 0.15 M KPO4 , 0 . 15 M NaCl , 
pH 7.8. To 0.95 mL (0.59 mg) hIgE were added 0.010 mL biotin- 
LC-Sulfo-NHS (3.59 mM, Pierce) . Incubation then took place at 
room temperature for 1 hour, whereupon the coupling reaction 
was quenched by the addition of 40 |iL of 2 M glycine. The 

20 mixture was then applied to a PD-10 gel filtration column 
equilibrated with 50 mM NaP04 , 0.15 M NaCl, pH 7.4. Yields 
and final concentration were calculated from the 
radioactivity as I-125-labelled hIgE was included in the 
coupling. The concentration of hIgE was analyzed by 

2 5 immunochromatography and UniCAP tIgE (Pharmacia 8c Upjohn 
Diagnostics AB, Sweden) . 

DePOSirion of biotinylated IgE on applirati on filter : To 
application filters 5x5 mm (Whatman F075-14) were dispensed 
30 0.006 mL of biotinylated IgE (1.6 ng) diluted in 50 mM NaP04 , 
0.15 M NaCl, 6 % BSA, 5 % lactose, 5 % dextran T5000, pH 7.4. 
The filters were dried at 30°C for 1 hour. 
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Test pror;eriiir<^ : Strips were mounted to a surface inclined 
about 16"^ from the bench plane. Sucking membranes (3.5 cm 
wide, Schleicher 8c Schuell, GB004) were placed 0 . 5 cm into 
the upper end of the membrane. To obtain constant pressure, 
5 metal weights were placed on the sucking membranes. Samples 
and reagents were then pipetted successively as described 
below. Each sample and reagent volume was sucked into the 
merT±>rane before the following volume was pipetted. 

10 1) 3 0 of 50 mM NaP04 , 0,15 M NaCl , pH 7.4. 

2) A filter with predeposited biotinylated IgE was placed at 
the bottom of the strip. 

3) 3 0 jiL of patient serum were pipetted to each filter. 

4) 20 |aL of test buffer (0.1 Na-P04, 0.15 M NaCl , 10 % 

15 sucrose, 3 % BSA, 0,05 % bovine gammaglobulin, 0 . 05 % NaN3 , 
pH 7.4) were added to- the filter. 

5) The application filter was removed. 

6) 20 ^L of detection conjugate (75 |ag/ml) diluted in test 
buffer . 

20 7) 2 X 30 )aL of test buffer. 

8) The fluorescence of the detection zone was measured as a 
response area (Vmm) with a scanning red laser fluorometer 
(63 5, nm) . 

25 Three positive t3-sera were selected and analysed in 

triplicate with three different conjugate batches. Signal 
areas obtained with nitrocellulose coated with different IgE 
particle concentrations (described in Example 1 above) run 
with conjugate 2 were used as a stored calibration curve. 

30 

PIC correction meant that the signal for the reaction zone 
for t3 was multiplied by PICexp/PICobs before reading against 
the stored calibration curve (master curve) , PICexp was 
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defined as the average of the PIC signals obtained in the run 
with .conjugate 2 . 

Results 

5 Reading against Master curve for uncorrected signal 



Serum 


Cone (KU/L) 


Average of 


triplicate 


Between 




Conjugate 1 


Conjugate 2 


Conjugate 3 


CV (%) 


1 


0 . 75 


3 .0 


1 . 4 


68 


2 


5 . 7 


29 . 1 


18 . 7 


66 


3 


2 . 5 


10 . 8 


6 . 8 


62 


Reading against master curve for PIC- 


corrected signal 


Serum 


Cone (KU/L) 


Average of 


triplicate 


Between 




Conjugate 1 


Conjugate 2 


Conjugate 3 


CV (%) 


1 


2 . 5 


3 .5 


1 . 9 


29 


2 


14 .2 


19.5 


20 . 7 


19 


3 


3 . 6 


5.3 


6 . 1 


26 



Between CV (%) is calculated as the variation of the three 
averages obtained for the different conjugates. The results 
show that the idea of a. predeposited calibrator substance in 
15 the application zone is functional and that the use thereof 
as a PIC additionally gives a reduced between-assay- 
variation . 
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CLAIMS 

1. A method in a process for the determination of an 
analyte in a sample involving utilizing biospecific affinity 
5 reactions, and comprising the following steps: 

i. forming a complex comprising: 

Reactant I Analyte ' Reactant* , where 

a. Reactant* and Reactant I exhibit biospecific 

affinity to the analyte, 
t>. Reactant* is analytically detectable, 
c. Analyte' is the analyte or an analyte related 

reactant, and subsequently 

ii. determining the detectable signal from" Reactant* in 
the complex (sample value) , and 

15 Hi. obtaining the amount of analyte in the sample by 
comparing the sample value with one or more 
calibrator values, each of which corresponds to a 
standard amount of analyte, 
characterized in that before the determination of the 
20 calibrator value, either (i) the calibrator or (ii) a binder 
for the calibrator has been bound to a matrix, and when a 
binder for the calibrator has been bound to the matrix, 
calibrator is added or calibrator predeposited in the matrix 
is released at the determination of calibrator value, and 
25 that the matrix is insoluble in the liquid medium in which 
binding of Reactant* to the calibrator occurs. 

2. The method according to claim 1, characterized in that 
calibrator has been bound to the matrix before the 
3 0 determination of calibrator value. 



a 



3. The method according to claim 1, characterized in that 
binder for the calibrator has been bound to the matrix before 
the determination of calibrator value. 
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4. The method according to claim 1 or 3, characterized in 

that said binder for the calibrator is one member of a 
specific binding pair, and that the other member of the 
5 specific binding pair is coupled or conjugated to the 
calibrator . 

5 . The method according any of claims 1 to 4 , characterized 
in that the calibrator and the analyte have the ability to 

10 biospecif ically bind to Reactant* via equivalent binding 
sites . 

6. The method according to any of claims 1-5, 
characterized in that 

15 a. the matrix is a flow matrix exhibiting one or more 
calibrator zones (CZl, CZ2 , CZ3 etc.), 

b. (i) each calibrcitor zone comprises calibrator in an 
amount corresponding to a standard amount of analyte, or 
(ii) each calibrator zone contains calibrator binder, 

2 0 the amount of calibrator binder and the amount of 

calibrator corresponding to a standard amount of 
analyte, and 

c. Reactant* is bound to the calibrator by transporting 
Reactant* through the calibrator zones, 

25 

7 . The method according to claim 6 , characterized in the 
flow matrix is a lateral flow matrix. 

8 . The method according to claim 6 or 7 , characterized in 

3 0 that 

a. two or more of the zones CZl, CZ2 , CZ3 etc. comprising 
calibrator or binder for the calibrator are located in 
the same process flow, at least two of the zones 
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corresponding to different standard amounts of analyte, 
-and 

b. transport of Reactant* for binding to matrix calibrator 
in the various CZ takes place via this process flow. 

9. The method according to claim 6 or 7 , characterized in 
that 

a. separate calibrator zones (CZ) are located in 
separate process flows, and 

b. transport of Reactant* for binding to calibrator 
in a calibrator zone CZ occurs via the respective 
process flow. 

10. The method according to any of claims 8 or 9, 
characterized in that 

a. the process flow and the process flows, respectively, 
lack a detection zone, and 

b. the complex is formed in a detection zone in a process 
flow lacking a calibrator zone and being present in a 
matrix of the same type as the calibrator zones. 

11. The method according to any of claims 1-5, characterized 
in that the matrix is a flow matrix, and in that, along one 
and the same process flow, there are 

a. one or more calibrator zones (CZ) , each of which 
exhibits a matrix calibrator or a matrix calibrator 
binder, 

b. one or more detection zones, none of which coincides 
with any calibrator zone, and in which a Capturer is 
firmly anchored and is either Reactant I or a 
biospecific affinity reactant, which directly or 
indirectly is able to bind Reactant I biospecif ically , 
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c. an application zone for Reactant*, Aj^*Z, which is 

located upstream of said CZ and DZ and to which 
Reactant* may have been predeposited, and 

d. an application zone for sample (AgZ) which is located 

5 i. upstream of or coinciding with a detection zone, 

ii. downstream or upstream of or coinciding with Ap.*Z 

(AgZ/Aj^^Z) , or 

iii. upstream of, downstream of or coinciding with a 
calibrator zone, 

10 wherein preferably the zone of application of sample (AgZ) is 

located upstream of both detection and calibrator zones, and 
in that Reactant* is added to Aj^*Z if Reaccant* is not pre- 

deposited, or buffer is added to Aj^^Z if Reactant* is pre- 

deposited, and sample is added to AgZ, optionally premixed 

15 with Reactant* if AgZ and Aj^*Z concide, such that analyte and 

Reactant* reach DZ at the same time, or such that analyte 
reaches DZ before Reactant*. 

12. The method according to claim 11, characterized in that 
20 the calibrator zone or zones (KZ) exhibit a calibrator 

binder, and that calibrator is pre-deposited upstream of the 
calibrator zone or zones. 

13. The method according to claim 11 or 12, characterized in 
25 that the process flow comprises two or more of said 

calibrator zones. 

14. The method according to claim 11 or 12, characterized 
in that the process flow comprises one or two of said 

30 calibrator zones, and in that the level of analyte in the 
sample is obtained by: 

a, having access to one or more separately obtained 
calibrator values, and 
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b. comparing a calibrator value for a calibrator zone 

(Positive Internal Calibrator = PIC) , being located in 
the same process flow as said detection zone, with one 
or more of the separately obtained calibrator values, 
5 c. adapting the measurement signal from the detection zone 
to the deviation of the measurement signal for PIC from 
the separate calibrator values, and subsequently 
d. obtaining the level of analyte in the sample by 

comparing the adapted measurement signal from the 
10 detection zone with one or more of the separately 

obtained calibrator values, 
or vice versa with respect to what has been adapted and 
compared in steps c and d. 

15 15. The method according to any of claims 11-14, 
characterized in that 

a. AgZ is (i) common to Aj^^Z (= AgZ/Aj^^Z) or (ii) is 
located upstream of Aj^^Z, and 

b. for alternative (i) sample is premixed with Reactant* 
20 before it is added to the common zone AgZ/Aj^^Z, or 

sample is being added to the common zone AgZ/Aj^^Z 
containing predeposited Reactant*, and for alternative 
(ii) sample is added to AgZ, which is located upstream 
. of Aj^^Z which in turn comprises predeposited Reactant*. 

25 

16. The method according to any of claims 6-15, 
characterized in that Reactant* has particles as analytically 
detectable group, and/or calibrator or calibrator binder 
and/or Capturer, if there is a detection zone, is/are 
30 anchored to the matrix via particles. 
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17. The method according to any of claims 1-16, 
characterized in that the analyte is an antibody directed to 
Reactant I or to Reactant*, and 

a. Reactant* is an antibody directed to the analyte and 

5 Reactant I is an antigen/hapten, when the analyte is an 

antibody directed to Reactant I, and 

b. Reactant* is an antigen or a hapten and Reactant I an 
antibody directed to the analyte, when the analyte is an 
antibody directed to Reactant* . 

10 

18. The method according to any of claims 1-16, 
characterized in that the analyte is an antigen, and 

Reactant* and Reactant I are antibodies directed to the 
analyte , 

15 

19. The method according to any of claims 1-18, 
characterized in that- the method is performed as a part of 
diagnosing allergy or autoimmune disease. 

20 20. A device for transforming measured signal values of a 
complexed, analytically detectable reactant (= Reactant*) to 
real amounts of analyte in a sample, in connection with per- 
forming an analysis method which utilizes biospecific 
affinity reactions for the determination of the amount of 

2 5 analyte in a sample, to form complexes comprising Reactant* 
in an amount which is related to the amount of analyte in the 
sample, characterized in that the kit exhibits: 

a flow matrix in which there is an area of process flow 
for the transport of Reactant*, and that there is in 
30 this area 

i. one or more calibrator zones (CZl, CZ2 etc.) 
comprising a calibrator, or binder for the 
calibrator, which is firmly anchored to the matrix, 
the amounts of calibrator or calibrator binder. 
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respectively, being different for at least two 
calibrator zones, and the calibrator exhibiting 
binding sites to which Reactant* is able to bind, 
when Reactant* is transported through a calibrator 
zone, and 

ii. an application zone for Reactant* (Aj^*Z) upstream 
of said one or more calibrator zones. 



21. The device according to claim 20, characterized in that 
10 a calibrator binder is firmly anchored in the matrix and that 

the-, device comprises calibrator predeposited upscream of the 
calibrator zone, for example in AgZ . 

22. The device according to claim 20 or 21, characterized in 
15 the device comprises Reactant* predeposited in Aj^*Z. 

23. The device according to claim 20, 21 or 22, 
characterized in that the process flow comprises a detection 
zone (DZ) which is located downstream of or coinciding with 

2 0 Aj^*Z and comprises a firmly anchored Capturer via which 

Reactant* can bind to DZ, and a zone of application of sample 
(AgZ) which is located upstream of or coincides v;ith said DZ . 

24. The device according to claim 23, characterized in that 
25 Aj^^Z is located upstream of or downstream of or coincides 

with AgZ, where upstream or downstream locations are 
preferred . 

25. The device according to any of claims 23-24, 

30 characterized in that the firmly anchored reactant (Capturer) 

has biospecific affinity to the analyte or to an analyte- 
related reactant. 
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26. The device according to any of claims 23-24, 
characterized in that the firmly anchored reactant (Capturer) 

has biospecific affinity to a second reactant which in turn 
has biospecific affinity to the analyte or to an analyte- 
5 related reactant . 

27. The device according to any of claims 23-26, 
characterized in that said one or more calibrator zones are 
located upstream of DZ . 

10 

28. The device according to any of claims 23-27, 
characterized in that AgZ is located upstream of all 

calibrator zones. 

15 29. A test kit, characterized in that the kit comprises a 
device according to any one claims 20-28. 

30. The kit according to claim 29, characterized in that the 
kit comprises Reactant*. 

20 

31. The kit according to claim 29 or 30, characterized in 

that the kit comprises calibrator when said device has 
calibrator binder bound to the matrix. 
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